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Abstract.  An overview is given of various occurrences of general expressions for the coefficients of Lovelock Lagrangians and for Lovelock tensors from the 0th to the 5th order in
curvature in terms of the Riemann-Christoffel and Ricci curvature tensors and the Riemann curvature scalar for n-dimensional differentiable manifolds having a general linear
connection.
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“The quintic Lovelock tensor has only recently been evaluated.”
— Davis, S., “Symmetric Variations of the Metric and Extrema
of the Action for Pure Gravity,” Gen. Rel. Grav., 30 (1998) 345.
INTRODUCTION
This paper presents an overview of various occurrences of general
expressions for the coefficients L(p) of Lovelock Lagrangians1-3 (also called
“Euler densities,”4-5 “dimensionally continued Euler forms,”6-8 “sectional
curvatures,”9-13 “Gauss curvature forms,”14-16 “Gauss-Bonnet forms,”17-19
“Gauss-Kronecker curvatures,”20-52 “Lipschitz-Killing curvatures,”53-74 each
of the latter two as distinct from the other,75-76 etc.) and for Lovelock tensors77
G(p)a
b
 (also called “generalized Einstein curvature tensors,”78-79 etc.) from the
0th to the 5th order in curvature in terms of the Riemann-Christoffel and Ricci
curvature tensors and Riemann curvature scalar for n-dimensional
differentiable manifolds having a general linear connection, where the
Riemann-Christoffel curvature tensor Rabc
d
 is given by80
Rabc
d
 ≡ 2 (∂[a Γb]dc + Γ[ad|e| Γb]ec + Ωaeb Γedc), (1)







 = − Rac
bc
 = − Rca
cb
 + 2 (∇[c Qa]bc + Scad Qdbc), (2)









 = − Rba
ba
, (3)
where ∂a is the Pfaffian derivative, Γabc the connection coefficient, Ωabc the
object of anholonomity, Qabc the non-metricity tensor, and Sabc the torsion
tensor.
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In accordance with various general definitions given by Müller-Hoissen81
and Verwimp,82 L(p) and G(p)a
b
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 and δba is the Kronecker delta.
Some numerical properties of L(p) and G(p)a
b
 for 0 ≤ p ≤ 5 appear in Tables
1 and 2 (see below).  Complete expressions and the overview follow.
TABLE 1.  SOME NUMERICAL PROPERTIES OF L(p) FOR 0 ≤ p ≤ 5. TABLE 2.  SOME NUMERICAL PROPERTIES OF G(p)a
b
 FOR 0 ≤ p ≤ 5.












0 L(0) 1 1 1 0 G(0)a
b 1 1 1
1 L(1) 1 2 1 1 G(1)a
b 2 6 1 12
2 L(2) 3 24 6 2 G(2)a
b 7 120 7 12
3 L(3) 8 720 90 3 G(3)a
b 2 6 5040 105
4 L(4) 2 5 40,320 2520 4 G(4)a
b 115 362,880 2835
5 L(5) 8 5 3,628,800 113,400 5 G(5)a
b 596 39,916,800 124,740
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GENERAL EXPRESSIONS FOR L(p) FROM THE 0
th
 TO THE 5th ORDER IN CURVATURE














































L(0) = 1, (12)
L(1) = − R, (13)
L(2) = R
2









L(3) = − R
3































































































































































































































L(5) = − R
5


























































































































































































































































































































































































































































































































































































































































































































































































































For a check, note that (1) the magnitudes of the numerical coefficients of L(p) add up, for p ≥ 0, to 
(2p)!
2p  and that (2) 
∂
∂R L(p) = − p L(p − 1) for p ≥ 1.
GENERAL EXPRESSIONS FOR G(p)a
b
 FROM THE 0th TO THE 5th ORDER IN CURVATURE
The Lovelock tensors G(p)a
b


























































































 R3 + 12 δab R Rdc Rcd − 3 δab R Refcd Rcdef − 16 δab Rdc Red Rce + 24 δab Rec Rfd Rcdef + 24 δab Rdc Rfgde Rcefg + 2 δab Refcd Rghef Rcdgh − (27)












































































 R4 − 24 δab R2 Rdc Rcd + 6 δab R2 Refcd Rcdef + 64 δab R Rdc Red Rce − 96 δab R Rec Rfd Rcdef − 96 δab R Rdc Rfgde Rcefg − (28)
− 8 δab R Refcd Rghef Rcdgh + 32 δab R Regcd Rchef Rdfgh + 48 δab Rdc Rcd Rfe Ref − 96 δab Rdc Red Rfe Rcf + 384 δab Rdc Rfd Rge Rcefg −
− 24 δab Rdc Rcd Rghef Refgh + 192 δab Rdc Red Rghef Rcfgh + 96 δab Rec Rfd Rghef Rcdgh − 192 δab Rec Rgd Rchef Rdfgh +
+ 192 δab Rec Rgd Rdhef Rcfgh − 192 δab Rdc Rcfde Rhifg Reghi + 96 δab Rdc Rfgde Rhifg Rcehi − 384 δab Rdc Rfhde Rcifg Reghi +
+ 3 δab Refcd Rcdef Rijgh Rghij − 48 δab Refcd Rcgef Rijgh Rdhij + 6 δab Refcd Rghef Rijgh Rcdij − 96 δab Refcd Rgief Rcjgh Rdhij +








































































































































































































































































































































































































































































































































































































































































































 R5 + 40 δab R3 Rdc Rcd − 10 δab R3 Refcd Rcdef − 160 δab R2 Rdc Red Rce + 240 δab R2 Rec Rfd Rcdef + 240 δab R2 Rdc Rfgde Rcefg + (29)
+ 20 δab R2 Refcd Rghef Rcdgh − 80 δab R2 Regcd Rchef Rdfgh − 240 δab R Rdc Rcd Rfe Ref + 480 δab R Rdc Red Rfe Rcf − 1920 δab R Rdc Rfd Rge Rcefg +
+ 120 δab R Rdc Rcd Rghef Refgh − 960 δab R Rdc Red Rghef Rcfgh − 480 δab R Rec Rfd Rghef Rcdgh + 960 δab R Rec Rgd Rchef Rdfgh −
− 960 δab R Rec Rgd Rdhef Rcfgh + 960 δab R Rdc Rcfde Rhifg Reghi − 480 δab R Rdc Rfgde Rhifg Rcehi + 1920 δab R Rdc Rfhde Rcifg Reghi −
− 15 δab R Refcd Rcdef Rijgh Rghij + 240 δab R Refcd Rcgef Rijgh Rdhij − 30 δab R Refcd Rghef Rijgh Rcdij + 480 δab R Refcd Rgief Rcjgh Rdhij −
− 240 δab R Regcd Rcief Rdjgh Rfhij + 480 δab R Regcd Rcief Rfjgh Rdhij + 640 δab Rdc Rcd Rfe Rgf Reg − 768 δab Rdc Red Rfe Rgf Rcg −
− 960 δab Rdc Rcd Rge Rhf Refgh + 3840 δab Rdc Red Rge Rhf Rcfgh + 1920 δab Rdc Rgd Rfe Rhf Rcegh − 960 δab Rdc Rcd Rfe Rhifg Reghi −
− 160 δab Rdc Red Rce Rhifg Rfghi + 1920 δab Rdc Red Rfe Rhifg Rcghi + 1920 δab Rdc Rfd Rge Rhifg Rcehi − 3840 δab Rdc Rfd Rhe Rcifg Reghi +
+ 3840 δab Rdc Rfd Rhe Reifg Rcghi + 1920 δab Rfc Rhd Rge Rdifg Rcehi + 3840 δab Rfc Rhd Rie Rcdfg Reghi − 80 δab Rdc Rcd Rghef Rijgh Refij +
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+ 320 δab Rdc Rcd Rgief Rejgh Rfhij − 1920 δab Rdc Red Rcgef Rijgh Rfhij + 960 δab Rdc Red Rghef Rijgh Rcfij − 3840 δab Rdc Red Rgief Rcjgh Rfhij +
+ 240 δab Rec Rfd Rcdef Rijgh Rghij − 1920 δab Rec Rfd Rcgef Rijgh Rdhij + 480 δab Rec Rfd Rghef Rijgh Rcdij − 1920 δab Rec Rfd Rgief Rcjgh Rdhij −
− 1920 δab Rec Rgd Rcdef Rijgh Rfhij − 1920 δab Rec Rgd Rchef Rijgh Rdfij − 3840 δab Rec Rid Rcgef Rdjgh Rfhij + 1920 δab Rec Rid Rcgef Rfjgh Rdhij +
+ 3840 δab Rec Rid Rdgef Rcjgh Rfhij − 1920 δab Rec Rid Rdgef Rfjgh Rchij + 1920 δab Rec Rid Rghef Rdjgh Rcfij + 1920 δab Rec Rid Rgjef Rcdgh Rfhij +
+ 1920 δab Rdc Rcfde Rehfg Rjkhi Rgijk − 960 δ ab Rdc Rcfde Rhifg Rjkhi Regjk + 3840 δab Rdc Rcfde Rhjfg Rekhi Rgijk +
+ 240 δab Rdc Rfgde Rcefg Rjkhi Rhijk − 960 δ ab Rdc Rfgde Rchfg Rjkhi Reijk + 960 δ ab Rdc Rfgde Rehfg Rjkhi Rcijk +
+ 480 δab Rdc Rfgde Rhifg Rjkhi Rcejk − 1920 δab Rdc Rfgde Rhjfg Rckhi Reijk − 1920 δab Rdc Rfhde Rcefg Rjkhi Rgijk −
− 1920 δab Rdc Rfhde Rcifg Rjkhi Regjk + 3840 δab Rdc Rfhde Rcjfg Rekhi Rgijk − 3840 δab Rdc Rfhde Rcjfg Rgkhi Reijk +
+ 1920 δab Rdc Rfhde Reifg Rjkhi Rcgjk + 3840 δab Rdc Rfhde Rejfg Rgkhi Rcijk − 1920 δab Rdc Rfhde Rijfg Rgkhi Rcejk +
+ 20 δab Refcd Rcdef Rijgh Rklij Rghkl − 80 δ ab Refcd Rcdef Rikgh Rglij Rhjkl + 480 δ ab Refcd Rcgef Rdigh Rklij Rhjkl −
− 480 δab Refcd Rcgef Rijgh Rklij Rdhkl + 1920 δ ab Refcd Rcgef Rikgh Rdlij Rhjkl + 24 δ ab Refcd Rghef Rijgh Rklij Rcdkl −
− 480 δab Refcd Rghef Rikgh Rclij Rdjkl − 480 δ ab Refcd Rgief Rcjgh Rklij Rdhkl + 960 δ ab Refcd Rgief Rckgh Rdlij Rhjkl −
− 1920 δab Refcd Rgief Rckgh Rhlij Rdjkl + 1920 δ ab Regcd Rchef Rikgh Rdlij Rfjkl − 384 δ ab Regcd Rcief Rdkgh Rflij Rhjkl +














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































For a check, note—for 1 ≤ p ≤ 5—that (1) G(p)aa =
n − 2p
2p L(p) and that (2) the magnitudes of the numerical coefficients of G(p)a
b
 add up to (2p + 1)!
2p + 1 p
.
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Gauss-Bonnet terms,” Pramana—Journal of Physics, 44 (1995) 133.
210 Barrow, J. D., and A. C. Ottewill, “The stability of general relativistic cosmological
theory,” Journ. Phys. A: Math. Gen., 16 (1983) 2757.
211 Reuter, M., and C. Wetterich, “Spectrum Degeneracy and New Symmetries for
Generalized Euler Form Actions,” Nucl. Phys., B304 (1988) 653.
212 Ilha, A., and J. P. S. Lemos, “Dimensionally Continued Oppenheimer-Snyder
Gravitational Collapse.  I—Solutions in Even Dimensions,” Phys. Rev. D, 55 (1997)
1788.
213 Boulware, D. G., and S. Deser, “Effective Gravity Theories with Dilatons,” Phys.
Lett., 175B (1986) 409.
214 Kerner, R., “Kaluza-Klein Cosmology with Double Compactification,” paper no. iv.4
in Origin and Early History of the Universe; Proceedings of the 26th Liège International
Astrophysical Colloquium, July 1-4, 1986, Universite de Liege [sic], Institut
d’Astrophysique, Liege [sic], Belgique, Liege, Belgium (1987), p. 271.
(Continued in Next Column)
TABLE NOTES—Continued
215 Julve, J., and M. Tonin, “Quantum Gravity with Higher Derivative Terms,” Il Nuovo
Cimento, 46B (1978) 137.
216 Petrov, A. Z., Einstein Spaces, Kelleher, R. F. (tr.), and J. Woodrow (ed.), Pergamon
Press, Ltd., Oxford, England (1969); translation of the Russian èÓÒÚ‡ÌÒÚ‚‡
ùÈÌ¯ÚÂÈÌ‡ [Prostranstva Einshteina], published by Fizmatlit, Moscow, USSR
(1961), containing “amendments and revisions supplied by the author,” pp. 77,
130-131, and 306.
In Petrov, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
through 3rd terms of L (2) per Eq. (14) occur on p. 77 of Petrov, but with the
magnitudes of the numerical coefficients of the concomitants belonging to the 1st and
2nd terms of L (2) per Eq. (14) being in a ratio of 1:n, where n is an appropriate
dimensionality, instead of 1:4, and as (B) analogues of the concomitants belonging to
the 2nd and 3rd terms of L(2) per Eq. (14) occur in the expressions for Petrov’s scalar
invariants S2 and B2, respectively, on p. 130 of Petrov; L(3) partially agrees, insofar as
analogues of the concomitants belonging to the 4th, 5th, and 7th terms of L(3) per Eq.
(15) occur in the expressions for Petrov’s scalar invariants S3, T1, and B3, respectively,
on p. 130 of Petrov; L(4) partially agrees, insofar as an analogue of the concomitant
belonging to the 10th term of L(4) per Eq. (16) occurs in the expression for Petrov’s
scalar invariant S4 and as analogues of the concomitants belonging to the 13th and 14th
terms of L(4) per Eq. (16) occur in the expression for Petrov’s scalar invariant T2 on p.
130 of Petrov; L (5) partially agrees, insofar as analogues of the concomitants
Rba Rcb Rec Rfd Radef and Rba Reb Rdc Rfd Racef belonging to the 29th and 30th terms
3840 Rba Rcb Rec Rfd Radef and 1920 Rba Reb Rdc Rfd Racef, respectively, of L(5) per Eq.
(17) occur—with typos having been corrected, i.e. with the covariant indices “γ” and
“δ” having been appended to the initial Riemann-Christoffel curvature tensor factor—in
the expression for Petrov’s scalar invariant T3 on p. 130 of Petrov, but with the
magnitudes of their numerical coefficients in a ratio of 4:3 instead of 2:1; and G(5)ab
partially agrees, insofar as an analogue of the concomitant Rac Rdb Red Rfe Rcf
belonging to the 116th term 3840 Rac Rdb Red Rfe Rcf of G(5)ab per Eq. (29) occurs—
with the aforementioned typos left uncorrected—in the expression for Petrov’s scalar
invariant T3 on p. 130 of Petrov.
See below for correspondences with analogues of Petrov’s invariants B1, B2, B3, S2,
S3, S4, T1, T2, and T3 as expressed in Eqs. (α), (β), and (γ) on pp. 130-131 of Petrov
and concomitants belonging to terms of L(1), L(2), L(3), L(4), L(5), and G(5)ab per Eqs.
(13) through (17) and Eq. (29), respectively.
PETROV’S CORRESPONDING CORRESPONDING TERM(S)
INVARIANT ANALOGUE CONTAINING SAME CONCOMITANT(S)
B1 Raba b = − R , 1st of L(1) per Eq. (13);
B2 Rcdab Rabcd, 3rd of L(2) per Eq. (14);
B3 Rcdab Refcd Rabef, 7th of L(3) per Eq. (15);
S2 Rba Rab, 2nd of L(2) per Eq. (14);
S3 Rba Rcb Rac, 4th of L(3) per Eq. (15);
S4 Rba Rcb Rdc Rad, 10th of L(4) per Eq. (16);
T1 Rca Rdb Rabcd, 5th of L(3) per Eq. (15);
T2 −
1
2 (Rba Rcb Refcd Radef − 13th and 14th of L(4) per
− Rca Rdb Refcd Rabef), Eq. (16), respectively;
T3 [with typos corrected]
4 Rba Rcb Rec Rfd Radef + 29th and 30th of L(5) per
+ 3 Rba Reb Rdc Rfd Racef, Eq. (17), respectively;
T3 [with typos left uncorrected]
7 Rac Rdb Red Rfe Rcf, 116th of G(5)ab per Eq. (29).
217 Donoghue, J. F., “Introduction to the Effective Field Theory Description of Gravity,”
preprint no. UMHEP-424, Los Alamos preprint no. gr-qc/9512024.
In Donoghue, L(2) partially agrees, insofar as (A) the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) occur and as (B) the concomitant belonging to the
3rd term of L(2) per Eq. (14) is mentioned; L(3) partially agrees, insofar as (A) the
concomitant belonging to the 1st term of L(3) per Eq. (15) is mentioned and as (B) the
concomitant belonging to the 7th term of L(3) per Eq. (15) occurs; and L(4) partially
agrees, insofar as the concomitant belonging to the 1st term of L(4) per Eq. (16) is
mentioned.
218 èÂÚÓ‚, Ä. á., èÓÒÚ‡ÌÒÚ‚‡ ùÈÌ¯ÚÂÈÌ‡, ÉÓÒÛ‰‡ÒÚ‚ÂÌÌÓÂ àÁ‰‡ÚÂÎ¸ÒÚ‚Ó
îËÁËÍÓ-å‡ÚÂÏ‡ÚË˜ÂÒÍÓÈ ãËÚÂ‡ÚÛ˚, åÓÒÍ‚‡, ëëëê (1961), pp. 100, 163, and
344.
In èÂÚÓ‚, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur on p. 100 of èÂÚÓ‚, but with the magnitudes
of their numerical coefficients in a ratio of 1:n , where n  is an appropriate
dimensionality, instead of 1:4, and as (B) analogues of the concomitants belonging to
the 2nd and 3rd terms of L(2) per Eq. (14) appear in the expressions for èÂÚÓ‚’s scalar
invariants S2 and B2, respectively, on p. 163 of èÂÚÓ‚; L(3) partially agrees, insofar
as analogues of the concomitants belonging to the 4th, 5th, and 7th terms of L(3) per Eq.
(15) appear in the expressions for èÂÚÓ‚’s scalar invariants S3, T1, and B3,
respectively, on p. 163 of èÂÚÓ‚; and L(4) partially agrees, insofar as an analogue of
the concomitant belonging to the 10th term of L (4) per Eq. (16) appears in the
expression for èÂÚÓ‚’s scalar invariant S4 and as analogues of the concomitants
belonging to the 13th and 14th terms of L(4) per Eq. (16) appear in the expression for
èÂÚÓ‚’s scalar invariant T2 on p. 163 of èÂÚÓ‚.  An expression for èÂÚÓ‚’s
scalar invariant T 3, which would comprise analogues of the concomitants
Rba Rcb Rec Rfd Radef and Rba Reb Rdc Rfd Racef belonging to the 29th and 30th terms
3840 Rba Rcb Rec Rfd Radef and 1920 Rba Reb Rdc Rfd Racef, respectively, of L(5) per Eq.
(17), but with the magnitudes of their numerical coefficients in a ratio of 4:3 instead of
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2:1, seems to be missing.
See below for correspondences between analogues of èÂÚÓ‚’s invariants B1, B2, B3,
S2, S3, S4, T1, and T2 as expressed in Eqs. (α), (β), and (γ) on p. 163 of Petrov and
concomitants belonging to terms of L(1), L(2), L(3), L(4), and L(5), per Eqs. (13) through
(17), respectively.
èÖíêéÇ’S CORRESPONDING CORRESPONDING TERM(S)
INVARIANT ANALOGUE CONTAINING SAME CONCOMITANT(S)
B1 Raba b = − R , 1st of L(1) per Eq. (13);
B2 Rcdab Rabcd, 3rd of L(2) per Eq. (14);
B3 Rcdab Refcd Rabef, 7th of L(3) per Eq. (15);
S2 Rba Rab, 2nd of L(2) per Eq. (14);
S3 Rba Rcb Rac, 4th of L(3) per Eq. (15);
S4 Rba Rcb Rdc Rad, 10th of L(4) per Eq. (16);
T1 Rca Rdb Rabcd, 5th of L(3) per Eq. (15);
T2 −
1
2 (Rba Rcb Refcd Radef − 13th and 14th of L(4) per
− Rca Rdb Refcd Rabef), Eq. (16), respectively.
219 Petrow, A. S., Einstein-Räume, Mathematische Lehrbücher und Monographien, II.
Abt. [Abteilung], Mathematische Monographien, Bd. XVI, Koch, H. (tr.), and H.-J.
Treder (ed.), Akademie-Verlag GmbH., Berlin, Germany (1964), pp. 72, 123, and 279.
In Petrow, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur on p. 72 of Petrow, but with the magnitudes of
their numerical coefficients in a ratio of 1:n, where n is an appropriate dimensionality,
instead of 1:4, and as (B) analogues of the concomitants belonging to the 2nd and 3rd
terms of L(2) per Eq. (14) appear in the expressions for Petrow’s scalar invariants S2 and
B2, respectively, on p. 123 of Petrow; L(3) partially agrees, insofar as analogues of the
concomitants belonging to the 4th, 5th, and 7th terms of L(3) per Eq. (15) appear in the
expressions for Petrow’s scalar invariants S3, T1, and B3, respectively, on p. 123 of
Petrow; and L(4) partially agrees, insofar as (A) an analogue of the concomitant
belonging to the 10th term of L(4) per Eq. (16) appears in the expression for Petrow’s
scalar invariant S4 and as (B) analogues of the concomitants belonging to the 13th and
14th terms of L(4) per Eq. (16) appear in the expression for Petrow’s scalar invariant T2
on p. 123 of Petrow.  An expression for Petrow’s scalar invariant T3, which would
comprise analogues of the concomitants R b a Rcb Rec Rfd R a d e f  and
Rba Reb Rdc Rfd Racef belonging to the 29th and 30th terms 3840 Rba Rcb Rec Rfd Radef
and 1920 Rba Reb Rdc Rfd R acef, respectively, of L (5) per Eq. (17), but with the
magnitudes of their numerical coefficients in a ratio of 4:3 instead of 2:1, seems to be
missing.
See below for correspondences between analogues of Petrow’s invariants B1, B2, B3,
S2, S3, S4, T1, and T2 as expressed in Eqs. (α), (β), and (γ) on p. 123 of Petrow and
concomitants belonging to terms of L(1), L(2), L(3), and L(4) per Eqs. (13) through (16),
respectively.
PETROW’S CORRESPONDING CORRESPONDING TERM(S)
INVARIANT ANALOGUE CONTAINING SAME CONCOMITANT(S)
B1 Raba b = − R , 1st of L(1) per Eq. (13);
B2 Rcdab Rabcd, 3rd of L(2) per Eq. (14);
B3 Rcdab Refcd Rabef, 7th of L(3) per Eq. (15);
S2 Rba Rab, 2nd of L(2) per Eq. (14);
S3 Rba Rcb Rac, 4th of L(3) per Eq. (15);
S4 Rba Rcb Rdc Rad, 10th of L(4) per Eq. (16);
T1 Rca Rdb Rabcd, 5th of L(3) per Eq. (15);
T2 −
1
2 (Rba Rcb Refcd Radef − 13th and 14th of L(4) per
− Rca Rdb Refcd Rabef), Eq. (16), respectively.
220 Donoghue, J. F., “General relativity as an effective field theory: The leading quantum
corrections,” Phys. Rev. D, 50 (1994) 3874.
In Donoghue, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur; L(3) partially agrees, insofar as the concomitant
belonging to the 7th term of L(3) per Eq. (15) occurs; L(4) partially agrees, insofar as the
concomitant belonging to the 1st term of L(4) per Eq. (16) occurs; and G(2)ab partially
agrees, insofar as the concomitant belonging to the 1st term of G(2)ab per Eq. (26)
occurs.
221 Bonanno, A., “The Cauchy horizon [sic] in Higher-derivative [sic] Gravity Theories,”
Los Alamos preprint no. gr-qc/9801077.
In Bonanno, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur; and L(3) partially agrees, insofar as the concomitant
belonging to the 1st term of L(3) per Eq. (15) occurs.
222 Frolov, V. P., and A. I. Zel’nikov, “Vacuum polarization of massive fields near
rotating black holes,” Phys. Rev. D, 29 (1984) 1057.
In Frolov and Zel’nikov, L(2) partially agrees, insofar as the concomitants belonging
to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary numerical
coefficients; L(3) partially agrees, insofar as (A) the concomitant belonging to the 3rd
term of L(3) per Eq. (15) occurs, as (B) the concomitants belonging to the 3rd and 7th
terms of L(3) per Eq. (15) occur, but with arbitrary numerical coefficients, as (C) the
concomitants belonging to the 6th and 7th terms of L(3) per Eq. (15) occur, but with the
magnitudes of their numerical coefficients in a ratio of 1:3 instead of 12:1, and as (D)
the concomitants belonging to the 6th through 8th terms of L(3) per Eq. (15) occur, but
with the magnitudes of their numerical coefficients in a ratio of 2:1:4 instead of 12:1:4;
and G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd term of
G(1)ab per Eq. (25) occurs.
223 Saida, H., and J. Soda, “BTZ Black Hole Entropy in Higher Curvature Gravity,” Los
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Alamos preprint no. gr-qc/0001016; “arXiv:gr-qc/0001016 v2 10 Jan 2000.”
In Saida and Soda, L(2) partially agrees, insofar as the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients;
and G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:2, which completely agrees, and as (B) the concomitant
belonging to the 2nd term of G(2)ab per Eq. (26) occurs.
224 Avramidy, I. G., and A. O. Barvinsky, “Asymptotic Freedom in Higher-Derivative
Quantum Gravity,” Phys. Lett., 159B (1985) 269.
In Avramidy and Barvinsky, G(2)ab partially agrees, insofar as (A) the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) the concomitants belonging to the 2nd and 6th terms of G(2)ab per Eq. (26)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
225 Guilfoyle, B. S., and B. C. Nolan, “Yang’s Gravitational Theory,” Gen. Rel. Grav.,
30 (1998) 473.
In Guilfoyle and Nolan, L(2) partially agrees, insofar as the concomitant belonging to
the 2nd term of L(2) per Eq. (14) occurs, and G(2)ab partially agrees, insofar as the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
226 von Borzeszkowski, H.-H., and H.-J. Treder, “The Meaning of Quantum Gravity,” D.
Reidel Publishing Co., Norwell, MA (1988), pp. 6, 7, 64, 81, 82, 84, 85, and 103.
In von Borzeszkowski and Treder, L(2) partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary
numerical coefficients; and G(2)ab partially agrees, insofar as (A) the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) the concomitants belonging to the 2nd and 6th terms of G(2)ab per Eq. (26)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
227 Tseytlin, A. A., “Poincaré and de Sitter gauge theories of gravity with propagating
torsion,” Phys. Rev. D, 26 (1982) 3327.
In Tseytlin, L(2) partially agrees, insofar as the concomitants belonging to the 2nd and
terms 3rd terms of L(2) per Eq. (14) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 4:1, which completely agrees; and G(2)ab partially
agrees, insofar as the concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq.
(26) occur with—moreover—the magnitudes of their numerical coefficients in a ratio of
1:4, which completely agrees.
228 Mielke, E. W., “On Pseudoparticle Solutions in Yang’s Theory of Gravity,” Gen Rel.
Grav., 13 (1981) 175.
In Mielke, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:4, which completely agrees, and as (B) the
concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs; and G(2)ab partially
agrees, insofar as analogues of the concomitants belonging to the 1st, the 2nd, and the
4th through 7th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their
numerical coefficients in a ratio of 1:3:6:12:12:6 instead of 1:4:4:8:8:4.
229 Kramer, D., H. Stephani, E. Herlt, and M. MacCallum, Exact Solutions of Einstein’s
Field Equations, Brose, H. L. (ed.), Cambridge University Press, Cambridge, England
(1980), pp. 16-17, 69, and 72.
In Kramer et al., L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 1st and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
230 Adler, R., M. Bazin, and M. Schiffer, Introduction to General Relativity; Second
Edition, McGraw-Hill Book Company, New York, NY (1975), pp. 170-171, 344-345,
348, 376, 395-396, 431, 437, and 529.
In Adler et al., L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
231 Campanelli, M., C. O. Lousto, and J. Audretsch, “Perturbative method to solve
fourth-order gravity field equations,” Phys. Rev. D, 49 (1994) 5188.
In Campanelli et al., L(2) partially agrees, insofar as the concomitant belonging to the
2nd term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as (A) the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees, and as (B) the concomitants belonging to the 2nd and 5th terms of
G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical coefficients in a
ratio of 1:4 instead of 1:2.
232 Bel, L., and H. S. Zia, “Regular reduction of relativistic theories of gravitation with a
quadratic Lagrangian,” Phys. Rev. D, 32 (1985) 3128.
In Bel and Zia, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients; and
G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, and as (B) the concomitants
belonging to the 1st, 2nd, and 6th terms of G (2)ab per Eq. (26) occur, but with the
magnitudes of their numerical coefficients in a ratio of 1:1:4 instead of 1:4:8.
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233 Buchdahl, H. A., “On Eddington’s higher order equations of the gravitational field,”
Proc. Edinburgh Math. Soc., 8 (1947) 89.
In Buchdahl, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) are mentioned.
234 Pauli, W., “Relativitätstheorie,” in Sommerfeld, A. (ed.), Encyklopädie der
mathematischen Wissenschaften mit Einschliess ihrer Anwendungen; Physik, 5/Teil 2
(1920), Verlag und Druck von B. G. Teubner, Leipzig, Germany (1904-1922), p. 543.
In Pauli, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur.
235 Eddington, A. S., “A Generalization of Weyl’s Theory of the Electromagnetic and
Gravitational Fields,” Proc. Royal Soc. of London, Series A, 99 (1921) 104.
In Eddington, L(2) partially agrees, insofar as the concomitant belonging to the 1st
term of L(2) per Eq. (14) occurs.
236 Buchdahl, H. A., “Non-Linear Lagrangians and Cosmological Theory,” Mon. Not.
Roy. Astron. Soc., 150 (1970) 1.
In Buchdahl, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) occurs.
237 Buchdahl, H. A., “A Special Class of Solutions of the Equations of the Gravitational
Field Arising from Certain Gauge-Invariant Action Principles,” Proc. Nat. Acad. Sci.
U.S.A., 34 (1948) 66.
In Buchdahl, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur.
238 Eddington, A. S., The Mathematical Theory of Relativity [reprint of 2nd edition of
1924], Cambridge University Press, London, England (1960), pp. 120-121, 136-139,
and 141.
In Eddington, L(2) partially agrees, insofar as the concomitants belonging to the 2nd
and 3rd terms of L(2) per Eq. (14) are mentioned.
239 Eddington, A. S., Fundamental Theory, Cambridge University Press, London, England
(1949) [reprint of First Edition of 1948], pp. 15, 178-179, and 238-241.
In Eddington, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur.
240 Wesson, P. S., Space, Time, Matter: Modern Kaluza-Klein Theory, World Scientific
Publishing Co. Pte. Ltd., Singapore (1999), pp. 12-13, 32, 43, 56-57, and 199.
In Wesson, L(2) partially agrees, insofar as the concomitants belonging to the 2nd and
3rd terms of L(2) per Eq. (14) occur.
241 Katanaev, M. O., W. Kummer, and H. Liebl, “Geometric interpretation and
classification of global solutions in generalized dilaton gravity,” Phys. Rev. D, 53
(1996) 5609.
In Katanaev et al., L(2) partially agrees, insofar as the concomitant belonging to the
1st term of L (2) per Eq. (14) occurs; and G (2)ab partially agrees, insofar as the
concomitant belonging to the 1st term of G(2)ab per Eq. (26) occurs.
242 Overduin, J. M., and P. S. Wesson, “Kaluza-Klein gravity,” Phys. Rep., 283 (1997)
303.
In Overduin and Wesson, L(2) partially agrees, insofar as the concomitants belonging
to the 2nd and 3rd terms of L(2) per Eq. (14) occur; and G(0)ab partially agrees, insofar as
the concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs.
243 Ruzmaikin, A. A., “Anisotropic Cosmological Solutions in the Theory of Gravitation
with Quadratic Invariants,” Astrophysics, 13 (1977) 186.
In Ruzmaikin, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur; and G(2)ab partially agrees, insofar as (A)
the concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees, and as (B) the concomitants belonging to the 2nd and 5th terms of
G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical coefficients in a
ratio of 1:4 instead of 1:2.
244 Le Denmat, G., and H. S. Zia, “Equivalence between fourth-order theories of gravity
and general relativity: Possible implications for the cosmological singularity,” Phys.
Rev. D, 35 (1987) 480.
In Le Denmat and Zia, L(2) partially agrees, insofar as the concomitant belonging to
the 1st term of L(2) per Eq. (14) occurs; and G (2)ab partially agrees, insofar as the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4, which completely
agrees.
245 Klemm, D., “Topological black holes in Weyl conformal gravity,” Class. Quantum
Grav., 15 (1998) 3195.
In Klemm, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:3 instead of 1:4; G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially
agrees, insofar as the concomitants belonging to the 1st, 2nd, 4th, and 5th terms of
G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical coefficients in a
ratio of 1:3:4:12 instead of 1:4:4:8.
246 Zhytnikov, V. V., “Double Duality and Hidden Gauge Freedom in the Poincaré Theory
of Gravitation,” Gen. Rel. Grav., 28 (1996) 137.
In Zhytnikov, L(2) partially agrees, insofar as (A) the concomitant belonging to the
1st term of L(2) per Eq. (14) is mentioned and as (B) the concomitant belonging to the
3rd term of L (2) per Eq. (14) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 1st term and an analogue (viz. an isomer) of the
concomitant belonging to the 2nd term of G (1)ab per Eq. (25) occur, but with the
magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
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247 Saida, H., and J. Soda, “Statistical Entropy of BTZ Black Hole in Higher Curvature
Gravity,” Los Alamos preprint no. gr-qc/9909061.
In Saida and Soda, L(2) partially agrees, insofar as the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients;
and G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd term of
G(1)ab per Eq. (25) occurs.
248 Mijic´, M. B., M. S. Morris, and W.-M. Suen, “Initial conditions for R + R2
cosmology,” Phys. Rev. D, 39 (1989) 1496.
In Mijic´ et al., L(2) partially agrees, insofar as the concomitant belonging to the 1st
term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees.
249 Donoghue, J. F., “The ideas of gravitational effective field theory,” preprint no.
UMHEP-413, Los Alamos preprint no. hep-th/9409143.
In Donoghue, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with (A) arbitrary numerical numerical
coefficients and with (B) the magnitudes of their numerical coefficients in a ratio of
1:42 instead of 1:4.
250 Cecotti, S., “Higher Derivative Supergravity Is Equivalent to Standard Supergravity
Coupled to Matter,” Phys. Lett., 190B (1987) 86.
In Cecotti, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) are mentioned.
251 Isse, T., “Unification of Gravity, Gauge and Higgs Fields by Confined Quantum
Fields,” Prog. Theor. Phys. Suppl., 114 (1993) 109.
In Isse, L(2) partially agrees, insofar as the concomitants belonging to the 1st through
3rd terms of L(2) per Eq. (14) are mentioned, but with various numerical coefficients,
the magnitudes of which are in ratios (e.g., 5:2:2 and 5:8:7) other than 1:4:1.
252 Dobado, A., and A. L. Maroto, “Non-local low-energy effective action for gravity with
torsion,” Los Alamos preprint no. gr-qc/9911107.
In Dobado and Maroto, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur, but with (A) arbitrary numerical
coefficients and with (B) the magnitudes of the numerical coefficients in ratios of 5:2:2
and 90:144:7 instead of 1:4:1.
253 Sivaram, C., “Evolution of the Universe through the Planck Epoch,” Astrophysics and
Space Science, 125 (1986) 189.
In Sivaram, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients.
254 Havas, P., and H. F. Goenner, “Theories of Gravitation with Higher-Order Field
Equations and Birkhoff’s Theorem,” in Hojman, S., M. Rosenbaum, and M. P. Ryan,
Jr., (eds.), Relativity and Gravitation; Proceedings of the Third Latin-American [sic]
Symposium; SILARG III; Relatividad y Gravitación; Memorias del Tercer Simposio
Latinoamericano, Universidad Nacional Autónoma de México, Ciudad Universitaria,
México (1982), p. 145.
In Havas and Goenner, G(2)ab partially agrees, insofar as the concomitants belonging
to the 1st through 5th and the 7th terms of G (2)ab per Eq. (26) occur, but with the
magnitudes of their numerical coefficients in a ratio of 1:4:1:4:16:4 instead of
1:4:1:4:8:4.
255 Einstein, A., The Meaning of Relativity; Fifth edition, including [sic] the Relativistic
Theory of the Non-Symmetric Field, Princeton University Press, Princeton, NJ, 1956,
(1922), pp. 77 and 111.
256 Palatini, A., “Deduzione invariantiva delle equazioni gravitazionali dal principio di
Hamilton,” Rendiconti del Circolo Matematico di Palermo, 43 (1919) 203.
257 Weyl, H., Space—Time—Matter [republication of 4th edition of 1921], Brose, H. L.
(tr.), Dover Publications, Inc., New York, NY (1952), secs. 28, 34, and 36; pp. 239,
278, and 296-297.
258 Przanowski, M., “Comments on the Rainich-Misner-Wheeler Theory in Euclidean
Gravity,” Acta Physica Polonica, B14 (1983) 663.
259 Kerner, R., “Change of signature and topology in a five-dimensional cosmological
model,” Gen. Rel. and Grav., 14 (1982) 453.
260 Jordan, P., “Fünfdimensionale Kosmologie,” Astronomische Nachrichten, 276 (1948)
193.
261 Frolov, V. P., and N. Sánchez, “Vacuum energy density near static distorted black
holes,” Phys. Rev. D, 33 (1986) 1604.
In Frolov and Sánchez, G(1)ab partially agrees, insofar as the concomitant belonging
to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees, insofar as (A)
the concomitants belonging to the 1st, 2nd, 4th, and 5th terms of G(2)ab per Eq. (26)
occur, but with the magnitudes of their numerical coefficients in a ratio 3:6:8:12
instead of 1:4:4:8, and as (B) the concomitants belonging to the 1st and 4th terms of
G (2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees.
262 Einstein, A., “Zur affinen Feldtheorie,” Sitzungsberichte der preussischen Akademie der
Wissenschaften zu Berlin, Sitzung der physikalisch-mathematischen Klasse vom 31.
Mai 1923, 1. Halbband, 17 (1923) 137.
In Einstein, G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd
term of G(1)ab per Eq. (25) occurs.
263 Madore, J., “On the Nature of the Initial Singularity in a Lanczos Cosmological
Model,” Phys. Lett., 111A (1985) 283.
264 Cho, Y. M., and P. G. O. Freund, “Non-Abelian gauge fields as Nambu-Goldstone
fields,” Phys. Rev. D, 12 (1975) 1711.
In Cho and Freund, G(0)ab partially agrees, insofar as the concomitant belonging to
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the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
265 Weinberg, S., “Charges from Extra Dimensions,” Phys. Lett., 125B (1983) 265.
In Weinberg, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
266 Capozziello, S., R. de Ritis, and A. A. Marino, “The Effective Cosmological Constant
in Higher Order Gravity Theories,” Los Alamos preprint no. gr-qc/9806043 9 Jun
1998.
267 Lovelock, D., “Invariant Variational Principles Involving Vector and Metric Fields in
4-Dimensions [sic],” Quaestione Mathematicae, 1 (1976) 101.
268 Frolov, V. P., “Killing approximation for vacuum and thermal stress-energy tensor in
static space-times,” Phys. Rev. D, 35 (1987) 3031.
In Frolov, G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st
and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:4, which completely agrees, and as (B) the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
269 Marshall, J., “The Interior and Exterior Space-Time Forms of the Poincaré Electron in
Weyl’s Geometry,” Proc. Roy. Soc. Edinburgh, 43 (1922-1923) 170.
In Marshall, L(2) partially agrees, insofar as an analogue of the concomitant belonging
to the 1st term of L(2) per Eq. (14) occurs.
270 Streeruwitz, E., “Vacuum Fluctuations of a Quantized Scalar Field in a
Robertson-Walker Universe,” Phys. Lett., 56B (1975) 66.
In Streeruwitz, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur.
271 Frolov, V. P., M. A. Markov, and V. F. Mukhanov, “Black holes as possible sources
of closed and semiclosed worlds,” Phys. Rev. D, 41 (1990) 383.
In Frolov et al., L(2) partially agrees, insofar as (A) the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:4, which completely agrees, and as (B) the
concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs.
272 Bic˘ák, J., and V. Pravda, “Curvature invariants in type N spacetime,” Los Alamos
preprint no. gr-qc/9804005 2 Apr 1998.
In Bic˘ák and Pravda, G(1)ab partially agrees, insofar as the concomitants belonging to
the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with the magnitudes of their
numerical coefficients in a ratio of 1:4 instead of 1:2.
273 Martellini, M., “Quantum gravity in the Eddington purely affine picture,” Phys. Rev.
D, 29 (1984) 2746.
In Martellini, G (0)ab partially agrees, insofar as an analogue of the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees,
insofar as an analogue of the concomitant belonging to the 2nd term of G(1)ab per Eq.
(25) occurs.
274 Einstein, A., “Der Energiesatz in der allgemeinen Relativitätstheorie,” Sitzungsberichte
der königlich preussischen Akademie der Wissenschaften zu Berlin, Gesamtsitzung vom
16. Mai 1918, 1. Halbband, 24 (1918) 448.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
275 Mena Marugán, G. A., “Lovelock gravity and classical wormholes,” Class. Quantum
Grav., 8 (1991) 935.
276 Mena Marugán, G. A., “Classical and quantum Lovelock cosmology,” Phys. Rev. D,
42 (1990) 2607.
277 Wheeler, J. T., “Symmetric Solutions to the Gauss-Bonnet Extended Einstein
Equations,” Nucl. Phys., B268 (1986) 737.
In Wheeler, L(4) partially agrees, insofar as the concomitants belonging to the 1st
through 25th terms of L(4) per Eq. (16) occur in the last of the equations in Wheeler’s
Appendix B, but with the magnitudes of the numerical coefficients of the concomitants
belonging to the 5th, 8th, 11th, 13th through 15th, 19th, 23rd, and 25th terms of L(4) per
Eq. (16) in a ratio of 96:11:84:45:21:42:108:30:30 instead of 3:1:12:6:3:6:12:3:3.
See below for correspondences between terms in the last of the equations in Wheeler’s
Appendix B, viz. those terms not in agreement, and terms of L(4) per Eq. (16).
POSITION IN TERM IN POSITION IN TERM IN
L(4) L(4) L(4) L(4)
PER WHEELER PER WHEELER PER EQ. (16) PER EQ. (16)
4th, − 384 R Rca Rdb Rabcd, 5th, − 96 R Rca Rdb Rabcd;
8th, + 44 R Rceab Rafcd Rbdef, 8th, + 32 R Rceab Rafcd Rbdef;
11th, + 336 Rba Rdb Rec Racde, 11th, + 384 Rba Rdb Rec Racde;
14th, + 180 Rba Rcb Refcd Radef, 13th, + 192 Rba Rcb Refcd Radef;
16th, + 84 Rca Rdb Refcd Rabef, 14th, + 96 Rca Rdb Refcd Rabef;
13th, − 168 Rca Reb Rafcd Rbdef, 15th, − 192 Rca Reb Rafcd Rbdef;
19th, − 432 Rba Rdfbc Ragde Rcefg, 19th, − 384 Rba Rdfbc Ragde Rcefg;
23rd, − 120 Rcdab Regcd Rahef Rbfgh, 23rd, − 96 Rcdab Regcd Rahef Rbfgh;
25th, − 120 Rceab Ragcd Rdhef Rbfgh, 25th, − 96 Rceab Ragcd Rdhef Rbfgh.
278 Caprasse, H., J. Demaret, and P. Houba, “A First Study of Generic Cubic Terms in
Gravitation Theories,” Int. Jour. of Mod. Phys. D, 2 (1993) 257.
In Caprasse et al., G(3)ab partially agrees, insofar as the concomitants belonging to the
1st through 26th terms of G(3)ab per Eq. (27) occur in Caprasse et al.’s Eq. (2.2), but—
aside from a typo, i.e. in the 8th term in Caprasse et al.’s expression for G(3)ab, one or
the other of the last two contravariant indices, each one of which is a “t,” should be
covariant—with the 15th term in Caprasse et al.’s Eq. (2.2) corresponding to the sum of
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the concomitants belonging to the 13th and 19th terms of G(3)ab per Eq. (27) and the
18th term in Caprasse et al.’s Eq. (2.2) corresponding to the sum of the concomitants
belonging to the 15th and 21st terms of G(3)ab per Eq. (27), but with the magnitudes of
the numerical coefficients of the concomitants belonging to the 1st through 12th, the
14th, the 16th through 18th, the 20th, and the 22nd through 26th terms of G(3)ab per Eq.
(27) in a ratio of 1:12:3:80:24:24:4:8:6:24:24:48:6:24:12:48:48:24:48:24:24:48
instead of 1:12:3:16:24:24:2:8:6:24:24:48:6:24:12:48:48:24:48:24:12:48, with the
magnitude of the numerical coefficient of the 15th term in Caprasse et al.’s Eq. (2.2)
being equal to the sum of the magnitudes of the numerical coefficients of the 13th and
19th terms of G(3)ab per Eq. (27), and with the magnitude of the numerical coefficient of
the 18th term in Caprasse et al.’s Eq. (2.2) being equal to the sum of the magnitudes of
the numerical coefficients of the 15th and 21st terms of G(3)ab per Eq. (27), the 25th
through 56th terms in Caprasse et al.’s Eq. (2.2) each containing a covariant derivative
of the Riemann-Christoffel curvature tensor or one of its contractions and vanishing
when computed using Caprasse et al.’s intermediate numerical coefficients derived from
L(3) with values set as for L(3) per Eq. (15).
See below for correspondences between the terms of the expression for G(3)ab in
Caprasse et al.’s Eq. (2.2) and the expression for G(3)ab per Eq. (27).
POSITION IN POSITION(S) CONCOMITANT(S)
CAPRASSE ET AL.’S IN EQ. (27)
EQ. (2.2)
1st, 1st, δ ab R3;
2nd, 2nd, δ ab R Rdc Rcd;
3rd, 4th, δ ab Rdc Red Rce;
4th, 5th, δ ab Rec Rfd Rcdef;
5th, 3rd, δ ab R Refcd Rcdef;
6th, 6th, δ ab Rdc Rfgde Rcefg;
7th, 7th, δ ab Refcd Rghef Rcdgh;
8th, 8th, δ ab Regcd Rchef Rdfgh;
9th, 9th, Rab R2;
10th, 10th, Rac R Rcb;
11th, 11th, Rab Rdc Rcd;
12th, 12th, Rac Rdb Rcd;
13th, 16th, Radbc R Rcd;
14th, 18th, Radbc Red Rce;
15th, 13th + 19th, Rac Red Rcdbe + Raecd Rcb Rde;
16th, 17th, Raecd R Rcdbe;
17th, 14th, Rab Refcd Rcdef;
18th, 15th + 21st, Rac Refbd Rcdef + Raecd Rfb Rcdef;
19th, 22nd, Raecd Rfe Rcdbf;
20th, 20th, Raebc Rfd Rcdef;
21st, 23rd, Rafcd Rce Rdebf;
22nd, 25th, Raecd Rfgbe Rcdfg;
23rd, 26th, Rafcd Rcgbe Rdefg;
24th, 24th Radbc Rfgde Rcefg.
279 Lovelock, D., “Spherically Symmetric Metrics and Field Equations in
Four-Dimensional Space,” Il Nuovo Cimento, 14B (1973) 260.
In Lovelock, L(3) partially agrees, insofar as the concomitant belonging to the 4th
term of L(3) per Eq. (15) occurs; and L(4) partially agrees, insofar as the concomitant
belonging to the 10th term of L(4) per Eq. (16) is mentioned.
280 Tanno, S., “Euler-Poincaré Characteristics and Curvature Tensors,” Tôhoku Math.
Journ., 25 (1973) 33.
In Tanno, L(3) partially agrees, insofar as analogues of the concomitants belonging to
the 5th and 7th terms of L(3) per Eq. (15) occur; and L(4) partially agrees, insofar as
analogues of the concomitants belonging to the 1st through 3rd and the 8th, 22nd, and
24th terms of L(4) per Eq. (16) occur.
281 Alexeyev, S. O., and M. V. Sazhin, “Some Aspects of Four Dimensional [sic] Black
Hole Solutions in Gauss-Bonnet Extended String Gravity,” Los Alamos preprint no.
gr-qc/9712094.
In Alexeyev and Sazhin, L(3) partially agrees, insofar as the concomitants belonging
to the 1st, the 2nd, and the 4th through 6th terms of L(3) per Eq. (15) occur; and L(4)
partially agrees, insofar as the concomitant belonging to the 15th term of L(4) per Eq.
(16) occurs.
282 Barvinsky, A. O., Yu. V. Gusev, and G. A. Vilkovisky, “The basis of nonlocal
curvature invariants in quantum gravity theory.  (Third order.),” Los Alamos preprint
no. gr-qc/9404061; “arXiv:gr-qc/9404061 29 Apr 1994.”
In Barvinsky et al., L(3) partially agrees, insofar as (A) the concomitants belonging to
the 1st, 2nd, and 4th terms of L(3) per Eq. (15) occur, as (B) analogues (in the sense of
the Weyl conformal curvature tensor being substituted for the Riemann-Christoffel
curvature tensor) of the concomitant belonging to the 7th term of L(3) per Eq. (15)
occurs in Barvinsky et al.’s invariant I1, of the concomitant belonging to the 8th term
in Barvinsky et al.’s invariants I2 and I3, and of a concomitant belonging to an isomer
of the 7th and 8th terms of L(3) per Eq. (15) with an unnatural arrangement of indices in
Barvinsky et al.’s invariant I4, but with, for example, the magnitudes of their numerical
coefficients of I1, I2, I3, and I4 in a ratio of 1:4:4:2 instead of 1:4:4:4, where I1, I2, I3,
and I4 are defined in Barvinsky et al.’s Eqs. (6.20), (6.21), (6.22), and (6.23),
respectively, the presence of concomitants belonging to the other terms of L(3) per Eq.
(15) being implied, as (C) analogues of the concomitants belonging to the 3rd and 6th
terms of L(3) per Eq. (15) occur, but with the magnitudes of their numerical coefficients
in a ratio of 1:4 instead of 1:8, the presence of concomitants belonging to the other
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terms of G (2)ab per Eq. (26) being implied, as (D) analogues of the concomitants
belonging to the 2nd through 8th terms of L(3) per Eq. (15) occur in Barvinsky et al.’s
Eq. 6.29, but with the magnitudes of their numerical coefficients in a ratio of
2:1:4:8:2:2:4 instead of 12:3:16:24:24:2:8, and as (E) analogues of the concomitants
belonging to the 1st through 6th terms of L(3) per Eq. (15) occur in Barvinsky et al.’s
Eq. (6.30), but with the magnitudes of their numerical coefficients in a ratio of
1:8:1:8:8:4 instead of 1:12:3:16:24:24; G (0)ab partially agrees, insofar as the
concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs; G(2)ab partially
agrees, insofar as analogues of the concomitants belonging to the 3rd and 7th terms of
G (2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, the presence of concomitants
belonging to the other terms of G(2)ab per Eq. (26) being implied; and G(3)ab partially
agrees, insofar as analogues of the concomitants belonging to the 9th through 12th
terms of G(3)ab per Eq. (27) occur and as analogues of the concomitants belonging to
the 24th through 26th terms of G(3)ab per Eq. (27) occur in the invariants J1ab, J2ab, J3ab,
J4ab, and J5ab in Barvinsky et al.’s Eqs. (6.6) through (6.10), respectively, which
correspond to the concomitants belonging to the 25th, 26th, 26th, 25th, and 24th terms,
respectively, of G(3)ab per Eq. (27) with, for example, the magnitudes of their numerical
coefficients in a ratio of 2:1:4, which completely agrees, the presence of concomitants
belonging to the other terms of G(3)ab per Eq. (27) being implied.
283 Ichinose, S., and N. Ikeda, “Graphical Classification of Global SO(n) Invariants and
Independent General Invariants,” Los Alamos preprint no. hep-th/9702003;
“arXiv:hep-th/9702003 v2 3 Feb 1997.”
In Ichinose and Ikeda, L(3) partially agrees, insofar as the concomitants belonging to
the 1st through 8th terms of L(3) per Eq. (15) occur in Ichinose and Ikeda’s Eqs. (23) as
the scalar invariants P1, P2, P3, P4, P5, P6, A1, and B1, respectively, but with, as in
Ichinose and Ikeda’s Eqs. (28), the magnitudes of their numerical coefficients in a ratio
of 1:12:3:16:24:24:4:8 instead of 1:12:3:16:24:24:2:8; G(0)ab partially agrees, insofar
as the concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab
partially agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq.
(25) occurs.
284 Ichinose, S., and N. Ikeda, “Graphical classification of global SO(n) invariants and
independent general invariants,” Journ. Math. Phys., 38 (1997) 6475.
In Ichinose and Ikeda, L(3) partially agrees, insofar as the concomitants belonging to
the 1st through 8th terms of L(3) per Eq. (15) occur in Ichinose and Ikeda’s Eqs. (24) as
the scalar invariants P1, P2, P3, P4, P5, P6, A1, and B1, respectively, but with, as in
Ichinose and Ikeda’s Eqs. (29), the magnitudes of their numerical coefficients in a ratio
of 1:12:3:16:24:24:4:8 instead of 1:12:3:16:24:24:2:8; G(0)ab partially agrees, insofar
as the concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab
partially agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq.
(25) occurs.
285 Streeruwitz, E., “Vacuum Fluctuations of a Scalar Field in an Einstein Universe,”
Phys. Lett., 55B (1975) 93.
In Streeruwitz, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur; and G(2)ab partially agrees, insofar as (A) the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio 1:4, which
completely agrees, and as (B) the concomitants belonging to the 2nd and 5th terms of
G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical coefficients in a
ratio of 1:4 instead of 1:2.
286 Gibbons, G. W., and S. Ichinose, “The Finiteness Requirement for Six-Dimensional
Euclidean Einstein Gravity,” Los Alamos preprint no. hep-th/9911167;
“arXiv:hep-th/9911167 22 Nov 1999.”
In Gibbons and Ichinose, L(3) partially agrees, insofar as the concomitants belonging
to the 7th and 8th terms of L(3) per Eq. (15) occur as Gibbons and Ichinose’s invariants
A1 and B1; and G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd
term of G(1)ab per Eq. (25) occurs.
287 Donoghue, J. F., “Leading Quantum Correction to the Newtonian Potential,” Phys.
Rev. Lett., 72 (1994) 2996.
In Donoghue, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur; L(3) partially agrees, insofar as (A) the
concomitant belonging to the 1st term of L(3) per Eq. (15) is mentioned and as (B) the
concomitant belonging to the 4th term of L(3) per Eq. (15) occurs; and G(1)ab partially
agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25)
occurs.
288 Stelle, K. S., “Renormalization of higher-derivative quantum gravity,” Phys. Rev. D,
16 (1977) 953.
In Stelle, L(3) partially agrees, insofar as the concomitant belonging to the 1st term of
L(3) per Eq. (15) is mentioned.
289 Aragone, C., “Geometric Stringy Gravity,” Phys. Lett., 186B (1987) 151.
In Aragone, L(3) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd and the 5th through 8th terms of L(3) per Eq. (15) occur, but with the
magnitudes of their numerical coefficients in a ratio of 1:4:3:24:32:1:24 instead of
1:12:3:24:24:2:8.
290 Metsaev, R. R., and A. A. Tseytlin, “Curvature Cubed Terms in String Theory
Effective Actions,” Phys. Lett., 185B (1987) 52.
In Metsaev and Tseytlin, L(3) partially agrees, insofar as the concomitants belonging
to the 1st though 8th terms of L(3) per Eq. (15) occur, but with arbitrary numerical
coefficients.
291 Rund, H., “Curvature Invariants Associated with Sets of n Fundamental Forms of
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Hypersurfaces of n-Dimensional Riemannian Manifolds,” Tensor, New Series, 22
(1971) 163.
In Rund, L(3) partially agrees, insofar as the concomitants belonging to the 1st
through 4th and the 6th through 8th terms of L(3) per Eq. (15) occur, but with the
magnitudes of their numerical coefficients in a ratio of 1:12:15:16:48:10:16 instead of
1:12:3:16:24:2:8.
292 Goroff, M. H., and A. Sagnotti, “Quantum Gravity at Two Loops,” Phys. Lett., 160B
(1985) 81.
In Goroff and Sagnotti, L(3) partially agrees, insofar as the concomitants belonging to
the 1st though the 8th terms of L(3) per Eq. (15) occur.
293 Myers, R. C., “Black Holes in Higher Curvature Gravity,” Los Alamos preprint no.
gr-qc/9811042.
In Myers, L(3) partially agrees, insofar as the concomitant belonging to the 1st term of
L(3) per Eq. (15) occurs.
294 Deser, S., “Nonrenormalizability of (Last Hope) D = 11 Supergravity, with a Terse
Survey of Divergences on Quantum Gravities,” Los Alamos preprint no.
gr-qc/9905017.
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belonging to the 1st term of L(4) per Eq. (16) occurs; L(5) partially agrees, insofar as the
concomitant belonging to the 1st term of L(5) per Eq. (17) occurs; G (0)ab partially
agrees, insofar as the concomitant belonging to the 1st term of G(0)ab per Eq. (24)
occurs; G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd term of
G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees, insofar as (A) analogues of the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2, the
presence of concomitants belonging to the other terms of G(2)ab per Eq. (26) being
implied, and as (B) an analogue of the concomitant belonging to the 6th term of G(2)ab
per Eq. (26) occurs, the presence of concomitants belonging to the other terms of
G(2)ab per Eq. (26) being implied.
371 Debever, R., “Étude géométrique du tenseur de Riemann-Christoffel des espaces de
Riemann à quatre dimensions (Seconde communication),” Académie royale de Belgique,
Bulletin de la classe des sciences, 5e Série [Koninklijke Academie van België,
Mededelingen van de Klasse der Wetenschappen, 5de Reeks], 42 (1956) 608.
In Debever, L(2) partially agrees, insofar as (A) an analogue of the concomitant
belonging to the 2nd term of L(2) per Eq. (14) occurs, the presence of the concomitant
belonging to the 1st term of L(2) per Eq. (14) being implied, and as (B) the concomitant
belonging to the 3rd term of L(2) per Eq. (14) occurs; L(3) partially agrees, insofar as (A)
the concomitant belonging to the 5th term of L(3) per Eq. (15) occurs, as (B) analogues
of the concomitants belonging to the 4th and 7th terms of L(3) per Eq. (15) occur, the
presence of concomitants belonging to the other terms of L(3) per Eq. (15) being
implied, and as (C) the concomitant belonging to the 5th term of L(3) per Eq. (15)
occurs; L(4) partially agrees, insofar as analogues of the concomitants belonging to the
10th and 15th terms of L(4) per Eq. (16) occur, the presence of concomitants belonging
to the other terms of L(4) per Eq. (16) being implied; and L(5) partially agrees, insofar as
analogues of the concomitant belonging to the 29th term of L(5) per Eq. (17) occur, the
presence of concomitants belonging to the other terms of L(5) per Eq. (17) being
implied.
372 Debever, R., “Le rayonnement gravitationnel; Le Tenseur de Riemann en relativité
générale,” Cahiers de physique; Théorie, synthèses et mises au point, 18 (1964) 303.
In Debever, L(2) partially agrees, insofar as analogues of the concomitants belonging
to the 2nd and 3rd terms of L(2) per Eq. (14) occur; L(3) partially agrees, insofar as
analogues of the concomitants belonging to the 4th, 5th, and 7th terms of L(3) per Eq.
(15) occur; L(4) partially agrees, insofar as analogues of the concomitants belonging to
the 10th and 15th terms of L(4) per Eq. (16) occur; and L(5) partially agrees, insofar as an
analogue of the concomitant belonging to the 38th term of L(4) per Eq. (16) occurs.
373 Carminati, J., and R. G. McLenaghan, “Algebraic invariants of the Riemann tensor in
a four-dimensional Lorentzian space,” Journ. Math. Phys., 32 (1991) 3135.
In Carminati and McLenaghan, L(2) partially agrees, insofar as analogues of the
concomitants belonging to the 2nd and 3rd terms of L(3) per Eq. (15) occur; L(3)
partially agrees, insofar as analogues of the concomitants belonging to the 4th, 5th, and
7th terms of L(3) per Eq. (15) occur; L(4) partially agrees, insofar as analogues of the
concomitants belonging to the 9th and 14th terms of L(4) per Eq. (16) occur; L(5)
partially agrees, insofar as analogues of the concomitants belonging to the 32nd, 38th,
and 51st terms of L(5) per Eq. (17) occur aside from typos appearing in Carminati and
McLenaghan’s Eq. (1.5d) for the quantity m4, which corresponds to the 38th term of
L(5) per Eq. (17), i.e. the contravariant index “b” is misplaced, and in Carminati and
McLenaghan’s Eq. (1.5e) for the quantity m5 corresponding to the 51st term of L(5) per
Eq. (17), i.e. one of the covariant indices “e” (probably the 1st of the two) should read
“g” and one of the covariant indices “f” (probably the 1st of the two) should read “h”;
and G(1)ab partially agrees, insofar as an analogue of the concomitant belonging to the
2nd term of G(1)ab per Eq. (25) occurs.
See below for correspondences between quantities in Carminati and McLenaghan’s
Eqs. (1.1a), (1.2), (1.3a) through (1.3c), (1.4a), (1.4b), and (1.5a) through (1.5e) and
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terms of L(1), L(2), L(3), L(4), and L(5) per Eqs. (13) through (17), respectively.
QUANTITY IN EQUATION IN TERM REPRESENTED
CARMINATI & CARMINATI & BY CORRESPONDING
MCLENAGHAN MCLENAGHAN ANALOGUE
D− D− S (1.1a) 32nd term of L(5) per Eq. (17),
R (1.2) 1st term of L(1) per Eq. (13),
r1 (1.3a) 2nd term of L(2) per Eq. (14),
r2 (1.3b) 4th term of L(3) per Eq. (15),
r3 (1.3c) 9th term of L(4) per Eq. (16),
w1 (1.4a) 3rd term of L(2) per Eq. (14),
w2 (1.4b) 7th term of L(3) per Eq. (15),
m1 (1.5a) 5th term of L(3) per Eq. (15),
m2 (1.5b) 14th term of L(4) per Eq. (16),
m3 (1.5c) 14th term of L(4) per Eq. (16),
m4 (1.5d) 38th term of L(5) per Eq. (17),
m5 (1.5e) 51st term of L(5) per Eq. (17).
374 Aubin, T., Some Non-Linear Problems in Riemannian Geometry, Springer-Verlag,
Berlin, Germany (1998), pp. 333-335.
In Aubin, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:2, for example, instead of 1:4, and as (B) the concomitants
belonging to the 1st and 3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of
their numerical coefficients in a ratio, for example, of 2:n (n − 1), where n  is an
appropriate dimensionality, instead of 1:1; L(3) partially agrees, insofar as analogues of
the concomitants belonging to the 2nd and 8th terms of L(3) per Eq. (15) occur, the
presence of concomitants belonging to the other terms of L(3) per Eq. (15) being
implied; L(4) partially agrees, insofar as—aside from a typo, i.e. one factor of the
Riemann curvature scalar R is missing in the term otherwise containing an analogoue
of the 7th term of L(4) per Eq. (16) in the unnumbered equation in the proof of Aubin’s
Theorem 9.42 on p. 345 of Aubin—the concomitants belonging to the 7th, 8th, and
12th terms of L(4) per Eq. (16) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4:2 instead of 1:4:3; G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio, for example, of 1:n instead of
1:2; and G(2)ab partially agrees, insofar as the concomitants belonging to the 5th and 6th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:1, which completely agrees.
375 Greenberg, P. J., “The Algebra of the Riemann Curvature Tensor in General Relativity:
Preliminaries,” Studies in Applied Mathematics, 51 (1972) 277.
In Greenberg, L(2) partially agrees, insofar as an analogue of the concomitant
belonging to the 3rd term of L(2) per Eq. (14) occurs, the presence of analogues of the
concomitants belonging to the other terms of L(2) per Eq. (14) being implied; L(3)
partially agrees, insofar as analogues of the concomitant belonging to the 4th term—or
of the concomitants belonging to the 7th and 8th terms—of L(3) per Eq. (15) occur, the
presence of analogues of the concomitants belonging to the other terms of L(3) per Eq.
(15) being implied; L(4) partially agrees, insofar as analogues of the concomitants
belonging to the 20th and 22nd terms of L(4) per Eq. (16) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:2, which completely agrees,
the presence of analogues of the concomitants belonging to the other terms of L(4) per
Eq. (16) being implied; G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
376 Fulling, S. A., R. C. King, B. G. Wybourne, and C. J. Cummins, “Normal forms for
tensor polynomials: I. The Riemann tensor,” Class. Quantum Grav., 9 (1992) 1151.
In Fulling et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur; L(3) partially agrees, insofar as the
concomitants belonging to the 1st through 8th terms of L(3) per Eq. (15) occur; L(4)
partially agrees, insofar as the concomitants belonging to the 1st through 25th terms of
L(4) per Eq. (16) occur; G(2)ab partially agrees, insofar as the concomitants belonging to
the 4th through 7th terms of G(2)ab per Eq. (26) occur; and G(3)ab partially agrees, insofar
as the concomitants belonging to the 9th through 14th, 16th through 18th, and 20th
through 26th terms of G(3)ab per Eq. (27) occur.
See below for correspondences between Fulling et al.’s concomitants and those
belonging to terms L(2), L(3), L(4), G(2)ab, and G(3)ab per Eqs. (14) through (16), (26),
and (27), respectively.
POSITION IN FULLING POSITION IN POSITION IN FULLING POSITION IN
ET AL’S TABLE  L(2) ET AL’S TABLE  L(2)
“ORDER 4, CLASS R40,2” PER EQ. (14) “ORDER 4, CLASS R40,2” PER EQ. (14)
1st, 1st; ... ...







POSITION IN FULLING POSITION IN POSITION IN FULLING POSITION IN
ET AL’S TABLE  L(3) ET AL’S TABLE  L(3)
“ORDER 6, CLASS R60,3” PER EQ. (15) “ORDER 6, CLASS R60,3” PER EQ. (15)
1st, 1st; ... ...
2nd, 2nd; 5th, 3rd;
3rd, 4th; 6th, 6th;







(Continued in Next Column)
TABLE NOTES—Continued
POSITION IN FULLING POSITION IN POSITION IN FULLING POSITION IN
ET AL’S TABLE  L(4) ET AL’S TABLE  L(4)
“ORDER 8, CLASS R80,4” PER EQ. (16) “ORDER 8, CLASS R80,4” PER EQ. (16)
1st, 1st; ... ...
2nd, 2nd; 14th, 16th;
3rd, 4th; 15th, 7th;
4th, 9th; 16th, 8th;
5th, 10th; 17th, 17th;
6th, 5th; 18th, 18th;
7th, 11th; 19th, 19th;
8th, 3rd; 20th, 20th;
9th, 6th; 21st, 21st;
10th, 12th; 22nd, 22nd;
11th, 13th; 23rd, [resembles 23rd & 25th];
12th, 14th; 24th, 23rd;







POSITION IN FULLING POSITION IN POSITION IN FULLING POSITION IN
ET AL’S TABLE  G(2)ab ET AL’S TABLE  G(2)ab
“ORDER 4, PER EQ. (26) “ORDER 4, PER EQ. (26)
DEGREE 2, CLASS R42,2” DEGREE 2, CLASS R42,2”
1st, 4th; ... ...







POSITION IN FULLING POSITION IN POSITION IN FULLING POSITION IN
ET AL’S TABLE  G(3)ab ET AL’S TABLE  G(3)ab
“ORDER 6, PER EQ. (27) “ORDER 6, PER EQ. (27)
DEGREE 3, CLASS R62,3” DEGREE 3, CLASS R62,3”
1st, 9th; ... ...
2nd, 10th; 9th, 14th;
3rd, 11th; 10th, 21st;
4th, 12th; 11th, 22nd;
5th, 16th; 12th, 20th;
6th, 18th; 13th, 23rd;
7th, 13th; 14th, 25th;







377 Greenberg, P. J., “The Algebra of the Riemann Curvature Tensor in General Relativity:
The Relation of the Invariants of the Einstein Curvature Tensor to the Invariants
Describing Matter,” Studies in Applied Mathematics, 51 (1972) 369.
In Greenberg, L(2) partially agrees, insofar as analogues of the concomitants belonging
to the 2nd and 3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their
numerical coefficients in a ratio of 2:1 instead of 4:1, the presence of the concomitant
belonging to the 1st term of L(2) per Eq. (14) being implied; L(3) partially agrees,
insofar as an analogue of the concomitant belonging to the 4th term of L(3) per Eq. (15)
occurs, the presence of analogues of the concomitants belonging to the other terms of
L(3) per Eq. (15) being implied; L(4) partially agrees, insofar as analogues of the
concomitants belonging to the 9th, 10th, and 22nd terms of L(4) per Eq. (16) occur, but
with the magnitudes of their numerical coefficients in a ratio of 3:4:1 instead of 8:16:1,
the presence of analogues of the concomitants belonging to the other terms of L(4) per
Eq. (16) being implied; and G (4)ab partially agrees, insofar as analogues of the
concomitants belonging to the 9th, the 10th, and the 33rd through 35th terms of G(4)ab
per Eq. (28) occur, but with the magnitudes of their numerical coefficients in a ratio of
3:6:8:12:24, which completely agrees, the presence of concomitants belonging to the
other terms of G(4)ab per Eq. (28) being implied.
378 Huisken, G., “Ricci Deformation of the Metric on a Riemannian Manifold,” Journ.
Diff. Geom., 21 (1985) 47.
In Huisken, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:n, for example, where n is an appropriate dimensionality, or
of 1:2(n − 1) instead of 1:4; L(3) partially agrees, insofar as (A) the concomitants
belonging to the 1st and 2nd terms of L(3) per Eq. (15) occur, as (B) the concomitants
belonging to the 7th and 8th terms of L(3) per Eq. (15) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (C)—aside from a typo not in a numbered equation but in the proof in Huisken’s
Theorem 3.3, i.e. the 2nd covariant index “k” appearing on Huisken’s “n-dimensional,
trace-free Ricci curvature tensor” in the 1st appearance of an expression for an analogue
of the concomitant belonging to the 5th term of L(3) per Eq. (15) should read “l”—the
concomitants belonging to the 1st and 2nd terms and analogues of the concomitants
belonging to the 4th, 5th, 7th, and 8th terms of L(3) per Eq. (15) occur, but with the
magnitudes of  their  numerical  coeff icients  in  a  rat io  of
8(n − 2)2:8n (n − 2)2:16n2 (n − 1):8n2 (n − 1)(n − 2):n2 (n − 1)(n − 2)2:4n2 (n − 1)(n − 2)2
instead of 1:12:16:24:2:8; L (4) partially agrees, insofar as (A) the concomitant
belonging to the 1st term of L(4) per Eq. (16) occurs, as (B) the concomitants belonging
to the 7th, 8th, and 12th terms of L(4) per Eq. (16) occur in the scalar invariant P in
Huisken’s Eq. (3.1), but with the magnitudes of their numerical coefficients in a ratio
of 1:4:2 instead of 1:4:3, as (C) the concomitants belonging to the 1st, 2nd, and 9th
terms and analogues of the concomitants belonging to the 3rd through 5th and the 7th,
8th, and 12th terms of L(4) per Eq. (16) occur in the scalar invariant P in Huisken’s Eq.
(3.2), but with the magnitudes of the numerical coefficients of the concomitants
belonging to the 1st through 5th, the 7th through 9th, and the 12th terms of L(4) per Eq.
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(16) in a ratio of 8(n − 2)2:8n (n − 2)(2n − 3):0:16n2 (n − 1):12n2 (n − 1)(n − 2):
n2 (n − 1)(n − 2)2:4n2 (n − 1)(n − 2):8n2 (n − 1)(n − 2):2n2 (n − 1)(n − 2)2, respectively,
instead of 1:24:6:64:96:8:32:48:24, and as (D) the concomitants belonging to the 1st,
2nd, and 9th terms and an analogue of the concomitant belonging to 10th term of L(4)
per Eq. (16) occur, but with the magnitudes of their numerical coefficients in a ratio,
for example, of 1:2n:n2:n3 instead of 1:24:48:96; G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:n instead of 1:2; and
G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms and an analogue of the concomitant belonging to the 5th term of G(2)ab per Eq.
(26) occur, but with the magnitudes of their numerical coefficients in a ratio of
1:n:n (n − 4) instead of 1:4:8, and as (B) the concomitants belonging to the 5th and 6th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:1, which completely agrees.
379 Shi, W.-X., “Ricci Deformation of the Metric on Complete Noncompact Riemannian
Manifolds,” Journ. Diff. Geom., 30 (1989) 303.
In Shi, L(2) partially agrees, insofar as the concomitants belonging to the 1st through
3rd terms of L(2) per Eq. (14) occur; L(3) partially agrees, insofar as the concomitants
belonging to the 1st and 5th terms of L(3) per Eq. (15) occur; L(4) partially agrees,
insofar as (A) the concomitants belonging to the 7th, 8th, and 12th terms of L(4) per Eq.
(16) occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4:2
instead of 1:4:3, and as (B) the concomitant belonging to the 3rd term of L(4) per Eq.
(16) occurs; G(1)ab partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of G (1)ab per Eq. (25) occur; and G (2)ab partially agrees, insofar as the
concomitants belonging to the 5th and 6th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:1, which
completely agrees.
380 Harvey, A., “On the algebraic invariants of the four-dimensional Riemann tensor,”
Class. Quantum Grav., 7 (1990) 715.
In Harvey, L(2) partially agrees, insofar as an analogue of the concomitant belonging
to the 2nd term of L(2) per Eq. (14) occurs; L(3) partially agrees, insofar as an analogue
of the concomitant belonging to the 4th term of L(3) per Eq. (15) occurs; L(4) partially
agrees, insofar as an analogue of the concomitant belonging to the 10th term of L(4) per
Eq. (16) occurs; and G(2)ab partially agrees, insofar as an analogue of the concomitant
belonging to the 5th term of G(2)ab per Eq. (26) occurs.
381 Narlikar, V. V., and K. R. Karmarkar, “The Scalar Invariants of a General Gravitational
Metric,” Proc. Indian Acad. Sci., Sec. A, 29 (1949) 91.
In Narlikar and Karmarkar, L(2) partially agrees, insofar as an analogue of the
concomitant belonging to the 2nd term of L(2) per Eq. (14) occurs; L(3) partially agrees,
insofar as an analogue of the concomitant belonging to the 4th term of L(3) per Eq. (15)
occurs; L(4) partially agrees, insofar as an analogue of the concomitant belonging to the
10th term of L(4) per Eq. (16) occurs; G(1)ab partially agrees, insofar as an analogue of
the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab
partially agrees, insofar as an analogue of the concomitant belonging to the 5th term of
G(2)ab per Eq. (26) occurs.
382 Hamilton, R. S., “Three-Manifolds with Positive Ricci Curvature,” Journ. Diff.
Geom., 17 (1982) 255.
In Hamilton, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:3 instead of 1:4; L(3) partially agrees, insofar as (A) the
concomitants belonging to the 1st and 4th terms of L(3) per Eq. (15) occur and as (B) the
concomitants belonging to the 1st, 2nd, and 4th terms of L(3) per Eq. (15) occur, but
with the magnitudes of their numerical coefficients in a ratio of 1:5:6 instead of
1:12:16; G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term of
G(0)ab per Eq. (24) occurs; G(2)ab partially agrees, insofar as (A) the concomitants
belonging to the 5th and 6th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:1, which completely agrees, as
(B) the concomitant belonging to the 7th term of G(2)ab per Eq. (26) occurs, as (C) the
concomitants belonging to the 1st, 2nd, 4th, and 5th terms of G(2)ab per Eq. (26) occur,
but with the magnitudes of their numerical coefficients in a ratio of 1:2:3:6 instead of
1:4:4:8, and as (D) the concomitants belonging to the 1st, the 2nd, and the 4th through
6th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:2:3:4:2 instead of 1:4:4:8:8; G(3)ab partially agrees, insofar
as (A) the concomitants belonging to the 1st, the 2nd, and the 9th through 11th terms of
G(3)ab per Eq. (27) occur, but with the magnitudes of their numerical coefficients in a
ratio of 1:2:3:6:2 (if Hamilton’s β  is taken to be given by β = 0)—or of
1:2:(3 + 2β):6:2 (otherwise)—instead of 1:12:6:24:24, and as (B) the concomitant
belonging to the 12th term of G(3)ab per Eq. (27) occurs.
383 Ichinose, S., and N. Ikeda, “Weak Field Expansion of Gravity: Graphs, Matrices and
Topology,” Los Alamos preprint no. hep-th/9803238; “arXiv:hep-th/9803238 v2 3 Dec
1998”; Int. Journ. of Mod. Phys. A, 14 (1999) 2705.
In Ichinose and Ikeda, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur; L(3) partially agrees, insofar as the
concomitants belonging to the 1st through 8th terms of L(3) per Eq. (15) occur as the
scalar invariants P1, P2, P3, P4, P5, P6, A1, and B1, respectively, in Ichinose and
Ikeda’s Eqs. (39); and G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs.
384 Berkin, A. L., and K. Maeda, “Effects of R3 and R R terms in R2 inflation,” Phys.
Lett., 245B (1990) 348.
In Berkin and Maeda, L(2) partially agrees, insofar as the concomitant belonging to the
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1st term of L(2) per Eq. (14) occurs; L(3) partially agrees, insofar as the concomitant
belonging to the 1st term of L(3) per Eq. (15) occurs; G(2)ab partially agrees, insofar as
the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of
their numerical coefficients in a ratio of 1:4, which completely agrees; and G(3)ab
partially agrees, insofar as the 1st and 9th terms of G(3)ab per Eq. (27) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:6, which
completely agrees.
385 Wallace, G., “Curvature Invariants in General Relativity,” Tensor, New Series, 45
(1987) 151.
In Wallace, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term
of L(2) per Eq. (14) is mentioned; and L(3) partially agrees, insofar as the concomitant
belonging to the 7th term of L(3) per Eq. (15) is mentioned.
386 Critchley, R., “Trace anomaly for gravitons,” Phys. Rev. D, 18 (1978) 1849.
In Critchley, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in various ratios, e.g. 5:2:2, 101:126:114, 40:86:11, and 1:6:3; and L(3)
partially agrees, insofar as analogues of the 7th and 8th terms of L(3) per Eq. (15) occur,
some with unnatural arrangements of indices, the respective magnitudes of the
numerical coefficients of which appear as 64:2384 = 4:149 or 41:86, as in Critchley’s
Eq. (59) or 120:17376 = 5:724, as in Critchley’s Eq. (60), instead of 1:4.
387 Hindawi, A., B. A. Ovrut, and D. Waldram, “Nontrivial vacua in higher-derivative
gravitation,” Phys. Rev. D, 53 (1996) 5597.
In Hindawi et al., L(2) partially agrees, insofar as the concomitant belonging to the 1st
term of L(2) per Eq. (14) occurs; and L(3) partially agrees, insofar as the concomitant
belonging to the 1st term of L(3) per Eq. (15) occurs.
388 Yajima, S., “Evaluation of the heat kernel in Riemann-Cartan space using the covariant
Taylor expansion method,” Class. Quantum Grav., 14 (1997) 2853.
In Yajima, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 5:2:2 instead of 1:4:1; L(3) partially agrees, insofar as the
concomitants belonging to the 1st through 8th terms of L(3) per Eq. (15) occur, but with
the magnitudes of their numerical coefficients in a ratio of 105:21:21:4:12:84:32:176
as in the 3rd element of Yajima’s set of Eqs. (5.2) with the fraction 222385 multiplying the
concomitant belonging to the 8th term of L(3) per Eq. (15), which seems to contain a
typo, changed to 222835, as was evidently intended, in a ratio of
5565:1113:1113:212:636:4452:1696:9328, as in the 3rd element of Yajima’s set of
Eqs. (5.2) with the fraction 222385 multiplying the concomitant belonging to the 8th term
of L(3) per Eq. (15) left as it is, and in a ratio of 35:168:168:64:192:1344:512:2816, as
in Yajima’s Eq. (6.6); and G(1)ab partially agrees, insofar as the concomitant belonging
to the 2nd term of G(1)ab per Eq. (25) occurs.
389 Burgess, C. P., “An Ode to Effective Lagrangians,” Los Alamos preprint no.
hep-th/9812470.
In Burgess, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients and as
(B) the concomitant belonging to the 3rd term of L(2) per Eq. (14) is mentioned; L(3)
partially agrees, insofar as the concomitant belonging to the 1st term of L(3) per Eq.
(15) occurs; and G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd
term of G(1)ab per Eq. (25) occurs.
390 Xu, D., “Two important invariant identities,” Phys. Rev. D, 35 (1987) 769.
In Xu, L(2) partially agrees, insofar as the concomitants belonging to the 1st through
3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:6:3 instead of 1:4:1; L (3) partially agrees, as various
combinations of the concomitants belonging to L(3) per Eq. (15) occur, but with the
magnitudes of their numerical coefficients in ratios of 17:126:9:108:108:0:18:0,
4:27:0:36:0:0:0:36, 11:66:9:72:0:0:0:72, and—in Xu’s Eq. (11), which contains a
typo, i.e. there is an extra, closing parenthesis preceding the term containing R3 in the
3rd line—5:36:3:32:24:0:4:8, and 1:8:2:8:8:4:0:4 instead of 1:12:3:16:24:2:8; and
G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab
per Eq. (25) occurs.
391 DeBenedictis, A., “Stress-Energy Tensors for Higher Dimensional Gravity,” Los
Alamos preprint no. hep-th/9911060.
In DeBenedictis, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L (2) per Eq. (14) occur; L (3) partially agrees, insofar as the
concomitants belonging to the 1st, 2nd, and 5th terms of L(3) per Eq. (15) occur; G(2)ab
partially agrees, insofar as the concomitants belonging to the 4th and 6th terms of
G(2)ab per Eq. (26) occur; and G(3)ab partially agrees, insofar as the concomitants
belonging to the 1st, 5th, and 13th terms of G(3)ab per Eq. (27) occur.
392 Ichinose, S., N. Tsuda, and T. Yukawa, “MINBU Distribution of Two Dimensional
[sic] Quantum Gravity: Simulation Result and Semiclassical Analysis,” University of
Shizuoka preprint no. SU-95-05 [sic].
In Ichinose et al., L(2) partially agrees, insofar as the concomitant belonging to the 1st
term of L(2) per Eq. (14) occurs; and L(3) partially agrees, insofar as the concomitant
belonging to the 1st term of L(3) per Eq. (15) is mentioned.
393 Gilkey, P. B., “The Spectral Geometry of a Riemannian Manifold,” Journ. Diff.
Geom., 10 (1975) 601.
In Gilkey, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with various numerical coefficients;
and L(3) partially agrees, insofar as the concomitants belonging to the 1st through 8th
terms of L(3) per Eq. (15) occur, but with various numerical coefficients.
394 Biswas, S., and J. Guha, “Reply to the comment on the quantum wavefunction in R2
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cosmology,” Class. Quantum Grav., 11 (1994) 1369.
In Biswas and Guha, L(2) partially agrees, insofar as the concomitant belonging to the
1st term of L(2) per Eq. (14) occurs; and L(3) partially agrees, insofar as the concomitant
belonging to the 3rd term of L(3) per Eq. (15) occurs.
395 Coule, D. H., “Comment on the quantum wavefunction in R2 cosmology,” Class.
Quantum Grav., 11 (1994) 1365.
In Coule, L(2) partially agrees, insofar as the concomitant belonging to the 1st term of
L(2) per Eq. (14) occurs; and L(3) partially agrees, insofar as the concomitant belonging
to the 3rd term of L(3) per Eq. (15) occurs.
396 Lanczos, C., “Zum Auftreten des Vektorpotentials in der Riemannschen Geometrie,”
Zeitschrift für Physik, 75 (1932) 63.
In Lanczos, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur; G(2)ab partially agrees, insofar as (A) the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees, and as (B) the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but
with the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
397 Lanczos, C., “Electricity and General Relativity,” Rev. Mod. Phys., 29 (1957) 337.
In Lanczos, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) occur, but with arbitrary numerical coefficients.
398 Thomas, T. Y., “New theorems on Riemann-Einstein spaces,” å‡ÚÂÏ‡ÚË˜ÂÒÍËÈ
Ò·ÓÌËÍ, çÓ‚‡fl ÒÂËfl [Recueil mathématique, Nouvelle série], 3 (45):1, No. 2 (1938)
331.
In Thomas, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:n, where n is an appropriate dimensionality, instead of 1:4,
and as (B) the concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs; and
G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab
per Eq. (25) occurs.
399 Bartoli, A., J. Julve, and E. J. Sánchez, “Gauge fixing in higher-derivative gravity,”
Class. Quantum Grav., 16 (1999) 2283.
In Bartoli et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients.
400 Mannheim, P. D., and D. Kazanas, “Exact Vacuum Solution to Conformal Weyl
Gravity and Galactic Rotation Curves,” The Astrophysical Journal, 342 (1989) 635.
In Mannheim and Kazanas, L(2) partially agrees, insofar as (A) the concomitants
belonging to the 1st and 2nd terms of L(2) per Eq. (14) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:3 instead of 1:4, and as (B) the
concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs; G(0)ab partially
agrees, insofar as the concomitant belonging to the 1st term of G(0)ab per Eq. (24)
occurs; and G(2)ab partially agrees, insofar as the concomitants belonging to the 1st,
2nd, 4th, and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their
numerical coefficients in a ratio of 1:3:4:12 instead of 1:4:4:8.
401 Fairchild, E. E., Jr., “Gauge theory of gravitation,” Phys. Rev. D, 14 (1976) 384.
In Fairchild, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term
of L(2) per Eq. (14) occurs; G(0)ab partially agrees, insofar as the concomitant belonging
to the 1st term of G(0)ab per Eq. (24) occurs; and G(2)ab partially agrees, insofar as (A)
the concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur in
Fairchild’s Eq. (26) with the magnitudes of their numerical coefficients in a ratio of
1:4, which completely agrees, as (B) the concomitants belonging to the 1st, 2nd, 4th,
and 5th terms—and an analogue of the concomitant belonging to the 6th term—of
G(2)ab per Eq. (26) occur in Fairchild’s Eq. (29), but with the magnitudes of their
numerical coefficients in a ratio of 5:6:20:24:12 instead of 1:4:4:8:8, and as (C)
analogues of the concomitants belonging to the 2nd and the 4th through 6th terms of
G(2)ab per Eq. (26) occur in Fairchild’s Eq. (32), but with the magnitudes of their
numerical coefficients in a ratio of 3:4:12:6 instead of 1:1:2:2, the presence of
concomitants belonging to the other terms of G(2)ab per Eq. (26) being implied.
402 Kerner, R., and J. Martin, “Change of signature and topology in a five-dimensional
cosmological model,” Class. Quantum Grav., 10 (1993) 2111.
In Kerner and Martin, L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs; and G (0)ab partially agrees, insofar as the
concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs.
403 Bergmann, P. G., Introduction to the Theory of Relativity, Prentice-Hall, Inc., New
York, NY (1942), pp. 64, 172, 190, and 252.
In Bergmann, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur; and G(0)ab partially agrees, insofar as the
concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs.
404 Yawata, M., “A Curvature Identity Satisfied by Sp(2)/SU(2) of Berger,” Tensor, New
Series, 47 (1988) 155.
In Yawata, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with various numerical coefficients;
G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term of G(0)ab
per Eq. (24) occurs; G(1)ab partially agrees, insofar as the concomitant belonging to the
2nd term of G (1)ab per Eq. (25) occurs; and G (2)ab partially agrees, insofar as the
concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 2:3 instead of 2:1.
405 Avez, A., “Characteristic Classes and Weyl Tensor: Applications to General
Relativity,” Proc. Nat. Acad. Sci. U.S.A., 66 (1970) 265.
In Avez, L(2) partially agrees, insofar as the concomitants belonging to the 1st and 2nd
terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical coefficients
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in a ratio of 1:3 instead of 1:4; G(0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees,
insofar as the concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
406 Chang, L. N., K. I. Macrae, and F. Mansouri, “Geometrical approach to local gauge
and supergauge invariance: Local gauge theories and supersymmetric strings,” Phys.
Rev. D, 13 (1976) 235.
In Chang et al., L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L(2) per Eq. (14) occurs; G(0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees,
insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
407 Maeda, K., “Inflation as a transient attractor in R2 cosmology,” Phys. Rev. D, 37
(1988) 858.
In Maeda, L(2) partially agrees, insofar as the concomitant belonging to the 1st term of
L (2) per Eq. (14) occurs; and G (0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs.
408 Vilenkin, A., “Classical and quantum cosmology of the Starobinsky inflationary
model,” Phys. Rev. D, 32 (1985) 2511.
In Vilenkin, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:3 instead of 1:4; and G(2)ab partially agrees, insofar as (A) the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees, and as (B) the concomitants belonging to the 1st, 2nd, 4th, and 5th
terms of G (2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 3:6:8:12 instead of 1:4:4:8.
409 Wetterich, C., “Spontaneous Compactification in Higher Dimensional Gravity,” Phys.
Lett., 113B (1982) 377.
In Wetterich, L(2), partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients;
and G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, as (B) the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2, and as (C) the
concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees.
See below for correspondences between the terms of the expression for G(2)ab in
Wetterich’s Eq. 12 and the expression for G(2)ab per Eq. (26).
POSITION IN POSITION POSITION IN POSITION
WETTERICH’S EQ. 12 IN EQ. (26) WETTERICH’S EQ. 12 IN EQ. (26)
1st, 4th; ... ...
2nd, 5th; 4th, 1st;







410 Sharp, D., “Variational Principle for Geometrodynamics,” Phys. Rev. Lett., 3 (1959)
108.
In Sharp, L(2) partially agrees, insofar as the concomitant belonging to the 2nd term of
L(2) per Eq. (14) occurs; and G (2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
411 Bailin, D., A. Love, and D. Wong, “Supergravity Limit of Superstring Theory and
Friedmann-Robertson-Walker Cosmology,” Phys. Lett., 165B (1985) 270.
In Bailin et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (15) occur, but with arbitrary coefficients; and G(2)ab
partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th terms of
G (2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, as (B) the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2, and as (C) the
concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur.
412 Treder, H.-J., and W. Yourgrau, “On General-Relativistic and Gauge Field Theories,”
Found. Phys., 8 (1978) 695.
In Treder and Yourgrau, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur, but with arbitrary numerical
coefficients; and G(2)ab partially agrees, insofar as analogues of the concomitants
belonging to the 1st and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:8.
413 Shafi, Q., and C. Wetterich, “Cosmology from Higher-Dimensional Gravity,” Phys.
Lett., 129B (1983) 387.
In Shafi and Wetterich, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) occur, but with arbitrary numerical coefficients; G(2)ab
partially agrees, insofar as (A) analogues of the concomitants belonging to the 1st and
4th terms of G (2)ab per Eq. (26) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:4, which completely agrees, as (B) analogues of
the concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but
with the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2, and
as (C) analogues of the concomitants belonging to the 3rd and 7th terms of G(2)ab per
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Eq. (26) occur with—moreover—the magnitudes of their numerical coefficients in a
ratio of 1:4, which completely agrees; and L (4) partially agrees, insofar as the
concomitant belonging to the 1st term of L(4) per Eq. (16) is mentioned.
414 von Borzeskowski, H.-H., H.-J. Treder, and W. Yourgrau, “Gravitational Field
Equations of Fourth Order and Supersymmetry,” Annalen der Physik, 35 (1978) 471.
In von Borzeskowski et al., L (2) partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary
numerical coefficients; and G(2)ab partially agrees, insofar as (A) the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) the concomitants belonging to the 2nd and 6th terms of G(2)ab per Eq. (26)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
415 Noakes, D. R., “The initial value formulation of higher derivative gravity,” Journ.
Math. Phys., 24 (1983) 1846.
In Noakes, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients; and
G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, and as (B) the concomitants
belonging to the 2nd and 6th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
416 Teyssandier, P., and P. Tourrenc, “The Cauchy problem for the R + R2 theories of
gravity without torsion,” Journ. Math. Phys., 24 (1983) 2793.
In Teyssandier and Tourrenc, L(2) partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary
numerical coefficients; and G(2)ab partially agrees, insofar as (A) the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) the concomitants belonging to the 2nd and 6th terms of G(2)ab per Eq. (26)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
417 Giesswein, M., R. Sexl, and E. Streeruwitz, “Cosmological Singularities and
Higher-Order Gravitational Lagrangians,” Phys. Lett., 52B (1974) 442.
In Giesswein et al., L(2) partially agrees, insofar as (A) the concomitants belonging to
the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary numerical
coefficients, and as (B) the concomitant belonging to the 3rd term of L(2) per Eq. (14) is
mentioned; and G(2)ab partially agrees, insofar as (A) the concomitants belonging to the
1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:4, which completely agrees, and as (B) the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
418 Gregory, C., “Non-Linear Invariants and the Problem of Motion,” Phys. Rev., 72
(1947) 72.
In Gregory, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients; and
G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, and as (B) the concomitants
belonging to the 2nd, 5th, and 6th terms of G(2)ab per Eq. (26) occur with—moreover—
the magnitudes of their numerical coefficients in a ratio of 1:2:2, which completely
agrees.
419 von Borzeszkowski, H.-H., and V. P. Frolov, “Massive Shell Models in the
Gravitational Theories with Higher Derivatives,” Annalen der Physik (Leipzig) (7), 37
(1980) 285.
In von Borzeszkowski and Frolov, L(2) partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of L(2) per Eq. (14) occur; and G(2)ab partially agrees,
insofar as (A) the concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26)
occur with—moreover—the magnitudes of their numerical coefficients in a ratio of 1:4,
which completely agrees, and as (B) the concomitants belonging to the 2nd and 6th
terms of G (2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2.
420 Misner, C. W., and J. A. Wheeler, “Classical Physics as Geometry; Gravitation,
Electromagnetism, Unquantized Charge, and Mass as Properties of Curved Empty
Space,” Annals of Physics (New York), 2 (1957) 525.
In Misner and Wheeler, L(2) partially agrees, insofar as the concomitant belonging to
the 2nd term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
421 Witten, L., “Geometry of Gravitation and Electromagnetism,” Phys. Rev., 115 (1959)
206.
In Witten, L(2) partially agrees, insofar as the concomitant belonging to the 2nd term
of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
422 Raychaudhuri, A. K., “Static Electromagnetic Fields in General Relativity,” Annals of
Physics (New York), 11 (1960) 501.
In Raychaudhuri, L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
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of their numerical coefficients in a ratio of 1:4 instead of 1:2.
423 Jacobson, T., G. Kang, and R. C. Myers, “Increase of Black Hole Entropy in Higher
Curvature Gravity,” Los Alamos preprint no. gr-qc/9503020, Phys. Rev. D, 52 (1995)
3518.
In Jacobson et al., L(2) partially agrees, insofar as the concomitant belonging to the
1st term of L (2) per Eq. (14) occurs; and G (2)ab partially agrees, insofar as the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees.
424 Jacobson, T., G. Kang, and R. C. Myers, “Black Hole Entropy in Higher Curvature
Gravity,” Los Alamos preprint no. gr-qc/9502009.
In Jacobson et al., L(2) partially agrees, insofar as the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) occur; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees.
425 Lovelock, D., “Weakened Field Equations in General Relativity Admitting and
‘Unphysical’ Metric,” Commun. Math. Phys., 5 (1989) 205.
In Lovelock, L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L (2) per Eq. (14) occurs; and G (2)ab partially agrees, insofar as (A) the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees, as (B) the concomitants belonging to the 2nd and 5th terms of G(2)ab
per Eq. (26) occur, but with the magnitudes of their numerical coefficients in ratio of
1:4 instead of 1:2, as (C) the concomitants belonging to the 2nd and 6th terms of G(2)ab
per Eq. (26) occur, but with the magnitudes of their numerical coefficients in ratio of
1:4 instead of 1:2, and as (D) the concomitants belonging to the 2nd, 5th, and 6th terms
of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:2:2, which completely agrees.
426 Cotsakis, S., J. Miritzis, and L. Querella, “Variational and conformal structure of
nonlinear metric-connection gravitational Lagrangians,” Los Alamos preprint no.
gr-qc/9712025.
In Cotsakis et al., L(2) partially agrees, insofar as the concomitants belonging to the
1st through 3rd terms of L(2) per Eq. (14) occur; and G(2)ab partially agrees, insofar as
(A) the concomitants belonging to the 1st and 2nd terms of G(2)ab per Eq. (26) occur
with—moreover—the magnitudes of their numerical coefficients in a ratio of 1:4,
which completely agrees, as (B) the concomitants belonging to the 2nd and 5th terms of
G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical coefficients in a
ratio of 1:4 instead of 1:2, and as (C) the concomitants belonging to the 3rd and 7th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees.
427 Maartens, R., and D. R. Taylor, “Fluid Dynamics in Higher Order Gravity,” Gen. Rel.
Grav., 26 (1994) 599.
In Maartens and Taylor, L(2) partially agrees, insofar as (A) the concomitants
belonging to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary
numerical coefficients, and as (B) the concomitant belonging to the 3rd term of L(2) per
Eq. (14) is mentioned; and G(2)ab partially agrees, insofar as (A) the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) the concomitants belonging to the 2nd and 6th terms of G(2)ab per Eq. (26)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
428 Lovelock, D., “The Algebraic Rainich Conditions,” Gen. Rel. Grav., 4 (1973) 149.
In Lovelock, L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
429 Gallone, S., “An Extrinsic Aspect of Geometrodynamics,” Il Nuovo Cimento, 49B
(1979) 149.
In Gallone, L(2) partially agrees, insofar as the concomitant belonging to the 2nd term
of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
430 Capozziello, S., and G. Lambiase, “Higher-Order Corrections to the Effective
Gravitational Action from Noether Symmetry Approach,” Los Alamos preprint no.
gr-qc/9912084; “arXiv:gr-qc/9912084 20 Dec 1999.”
In Capozziello and Lambiase, L(2) partially agrees, insofar as the concomitants
belonging to the 1st through 3rd terms of L(2) per Eq. (14) occur.
431 Deser, S., and P. van Nieuwenhuizen, “One-loop divergences of quantized
Einstein-Maxwell fields,” Phys. Rev. D, 10 (1974) 401.
In Deser and van Nieuwenhuizen, L(2) partially agrees, insofar as the concomitant
belonging to the 1st term of L(2) per Eq. (14) is mentioned.
432 Gurovich, V. Ts., “The Nonlinear Correction in the Lagrangian Density of the
Gravitational Field, and Cosmological Solutions with No Singularity,” Soviet
Physics—Doklady, 15 (1971) 1105.
In Gurovich, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) occurs.
433 Weyl, H., “Eine neue Erweiterung der Relativitätstheorie,” Annalen der Physik
(Leipzig), 59 (1919) 101.
In Weyl, L(2) partially agrees, insofar as the concomitants belonging to the 1st through
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3rd terms of L(2) per Eq. (14) occur.
434 Gross, D. J., and E. Witten, “Superstring Modifications of Einstein’s Equations,”
Nucl. Phys., B277 (1986) 1.
In Gross and Witten, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur.
435 Lanczos, C., “Ein neuer Aufbau der Weltgeometrie,” Zeitschrift für Physik, 96 (1935)
76.
In Lanczos, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients.
436 Deser, S., and B. Zumino, “Consistent Supergravity,” Phys. Lett., 62B (1976) 335.
In Deser and Zumino, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) are mentioned.
437 Deser, S., and P. van Nieuwenhuizen, “Nonrenormalizability of the quantized
Dirac-Einstein system,” Phys. Rev. D, 10 (1974) 411.
In Deser and van Nieuwenhuizen, L(2) partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary
numerical coefficients.
438 Pessa, E., “On Sakharov’s Theory of Gravitation,” Gen. Rel. Grav., 9 (1978) 911.
In Pessa, L(2) partially agrees, insofar as the concomitant belonging to the 1st term of
L(2) per Eq. (14) is mentioned.
439 Sivaram, C., and M. Campanelli, “Nonlinear Curvature Lagrangians and Extended
Inflation in the Early Universe,” Astrophysics and Space Science, 194 (1992) 239.
In Sivaram and Campanelli, L (2) partially agrees, insofar as the concomitant
belonging to the 1st term of L(2) per Eq. (14) occurs.
440 Barrow, J. D., and S. Cotsakis, “Inflation and the Conformal Structure of Higher-Order
Gravity Theories,” Phys. Lett., 214B (1988) 515.
In Barrow and Cotsakis, L(2) partially agrees, insofar as the concomitant belonging to
the 1st term of L(2) per Eq. (14) occurs.
441 Maeda, K., “Towards the Einstein-Hilbert action via conformal transformation,” Phys.
Rev. D, 39 (1989) 3159.
In Maeda, L(2) partially agrees, insofar as the concomitant belonging to the 1st term of
L(2) per Eq. (14) occurs.
442 Dorca, M., “Stress-Energy Tensor in Bell-Szekeres Space-Time,” Phys. Rev. D, 58
(1998) 104010.
In Dorca, L(2) partially agrees, insofar as (A) the concomitant belonging to the 1st
term of L(2) per Eq. (14) occurs and as (B) the concomitants belonging to the 2nd and
3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:1 instead of 4:1; G (1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2; and
G(2)ab partially agrees, insofar as the concomitants belonging to the 5th through 7th
terms of G (2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 2:1:1 instead of 2:2:1.
443 Townsend, P.K., and P. van Nieuwenhuizen, “Anomalies, topological invariants, and
the Gauss-Bonnet theorem in supergravity,” Phys. Rev. D, 19 (1979) 3592.
In Townsend and van Nieuwenhuizen, L(2) partially agrees, insofar as (A) the
concomitants belonging to the 1st and 2nd terms of L(2) per Eq. (14) occur, but with the
magnitudes of their numerical coefficients in various ratios, and as (B) an analogue of
the concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs.
444 Shahid-Saless, B., “First-order formalism treatment of R + R2 gravity,” Phys. Rev. D,
35 (1987) 467.
In Shahid-Saless, G(1)ab partially agrees, insofar as the concomitant belonging to the
2nd term of G (1)ab per Eq. (25) occurs; and G (2)ab partially agrees, insofar as the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees.
445 Gasperini, M., “Quasi-Riemannian gravity and spontaneous breaking of the Lorentz
gauge symmetry in more than four dimensions,” Phys. Rev. D, 33 (1986) 3594.
In Gasperini, L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs; G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees,
insofar as the concomitant belonging to the 7th term of G(2)ab per Eq. (26) occurs.
446 Pauli, W., Jr., “Zur Theorie der Gravitation und der Elektrizität von Hermann Weyl,”
Physikalische Zeitschrift, 20 (1919) 457.
In Pauli, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur; G(1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially
agrees, insofar as (A) the concomitants belonging to the 1st and 4th terms of G(2)ab per
Eq. (26) occur with—moreover—the magnitudes of their numerical coefficients in a
ratio of 1:4, which completely agrees, as (B) the concomitants belonging to the 2nd and
5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2, and as (C) the concomitants belonging to
the 3rd and 7th terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of
their numerical coefficients in a ratio of 1:4, which completely agrees.
447 Harari, D., C. Núñez, and M. Castagnino, “The Local Term of the Energy Momentum
Tensor for a Quantum Scalar Field in a Curved Background,” in Bressan, O., M. M.
Castagnino, and V. Hamity (eds.), Relativity, Supersymmetry, and Cosmology;
Proceedings of the 5th Simposio Latino Americano de Relatividad y Gravitación;
SILARG V, World Scientific Publishing Co. Pte. Ltd., Singapore (1985), p. 417.
In Harari et al., L(2) partially agrees, insofar as (A) the concomitant belonging to the
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1st term of L(2) per Eq. (14) occurs and as (B) the concomitants belonging to the 2nd and
3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:1 instead of 4:1; G (1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2; and
G(2)ab partially agrees, insofar as the concomitants belonging to the 1st, 2nd, 4th, and
5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficient in a ratio of 2:3:6:6 instead of 1:4:4:8.
448 Mashhoon, B., J. C. McClune, and H. Quevedo, “On the gravitoelectromagnetic
stress-energy tensor,” Class. Quantum Grav., 16 (1999) 1137.
In Mashhoon et al., L(2) partially agrees, insofar as the concomitant belonging to the
3rd term of L(2) per Eq. (14) occurs; G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees,
insofar as the concomitant belonging to the 7th term of G(2)ab per Eq. (26) occurs.
449 Davies, P. C. W., S. A. Fulling, S. M. Christensen, and T. S. Bunch,
“Energy-Momentum Tensor of a Massless Scalar Quantum Field in a
Robertson-Walker Universe,” Annals of Physics (New York), 109 (1977) 108.
In Davies et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur; G(1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) is mentioned; and G(2)ab
partially agrees, insofar as the concomitants belonging to the 1st, the 2nd, and the 4th
through 7th terms of G(2)ab per Eq. (26) occur.??
450 Rosen, G., “Interpretation of Rainich Geometry,” in Recent Developments in General
Relativity, Pergamon Press, Oxford, England (1962), p. 387.
In Rosen, L(2) partially agrees, insofar as the concomitant belonging to the 2nd term
of L(2) per Eq. (14) occurs; G(1)ab partially agrees, insofar as the concomitant belonging
to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
451 Balfagón, A., and X. Jaén, “Review of some classical gravitational superenergy tensors
using computational techniques,” Los Alamos preprint no. gr-qc/9912060.
In Balfagón, and Jaén, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur; G(1)ab partially agrees, insofar as
the concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but
with the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2; and
G(2)ab partially agrees, insofar as the concomitants belonging to the 4th, 5th, and 7th
terms—and analogues of the concomitants belonging to the 1st and 2nd terms—of
G(2)ab per Eq. (26) occur.
452 Girardi, G., and R. Grimm, “The Superspace Geometry of Gravitational Chern-Simons
Forms and Their Couplings to Linear Multiplets: A Self-Contained Presentation,”
Annals of Physics (New York), 272 (1999) 49.
In Girardi and Grimm, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their
numerical coefficients in a ratio of 1:6:3 instead of 1:4:1; and G(1)ab partially agrees,
insofar as the concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25)
occur, but with the magnitudes of their numerical coefficients in a ratio of 1:4 instead
of 1:2.
453 Bern, Z., T. Shimada, and D. Hochberg, “Incompatibility of Torsion with the
Gauss-Bonnet Combination in the Bosonic String,” Phys. Lett., 191B (1987) 267.
In Bern et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) are mentioned.
454 Sezgin, E., and P. van Nieuwenhuizen, “Renormalizability properties of antisymmetric
tensor fields coupled to gravity,” Phys. Rev. D, 22 (1980) 301.
In Sezgin and van Nieuwenhuizen, L(2) partially agrees, insofar as the concomitants
belonging to the 1st through 3rd terms of L (2) per Eq. (14) occur, but with the
magnitudes of their numerical coefficients in various ratios, e.g. 1:4:2, as in Sezgin and
Nieuwenhuizen’s Eq. (3.9), or 9:68:5, as in Sezgin and Nieuwenhuizen’s Eq. (3.10),
instead of 1:4:1.
455 Müller, V., “Bianchi I Cosmological Models for Gravitational Field Equations of
Fourth Order,” Annalen der Physik (Leipzig), 43 (1986) 67.
In Müller, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients; G(1)ab
partially agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq.
(25) is mentioned; and G (2)ab partially agrees, insofar as (A) the concomitants
belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees, as
(B) the concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur
with—moreover—the magnitudes of their numerical coefficients in a ratio of 1:4,
which completely agrees, and as (C) the concomitants belonging to the 2nd and 5th
terms of G(2)ab per Eq. (26) occur, but with the numerical coefficients in a ratio of 1:4
instead of 1:2.
456 Einstein, A., “Eine naheliegende Ergänzung des Fundamentes der allgemeinen
Relativitätstheorie,” Sitzungsberichte der preussischen Akademie der Wissenschaften zu
Berlin, Physikalisch-mathematische Klasse, 1. Halbband, 12 (1921) 261.
In Einstein, L(2) partially agrees, insofar as an analogue (i.e. the scalar Ccdab Cabcd,
where Cabcd = gce Cabed is the Weyl conformal curvature tensor) of the concomitant
belonging to the 3rd term of L(2) per Eq. (14) occurs; and G(1)ab partially agrees, insofar
as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) is mentioned.
457 Azreg-Aïnou, M., G. Clément, C. P. Constantinidis, and J. C. Fabris, “Electrostatic
solutions in Kaluza-Klein theory: geometry and stability,” Los Alamos preprint no.
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gr-qc/9911107.
In Azreg-Aïnou et al., L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
458 Lehman, É., “Classification de Bel-Petrov des schémas ‘champ électromagnétique pur’
de la Relativité générale,” Comptes rendus hebdomadaires des séances de l’Academie des
Sciences (Paris), Ser. A, 262 (1966) 806.
In Lehman, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term
of L(2) per Eq. (14) occurs; and G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
459 Shi, W.-X., “Deforming the Metric on Complete Riemannian Manifolds,” Journ. Diff.
Geom., 30 (1989) 223.
In Shi, L(2) partially agrees, insofar as the concomitants belonging to the 2nd and 3rd
terms of L(2) per Eq. (14) occur; and G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
460 Rosen, G., “Geometrical Significance of the Einstein-Maxwell Equations,” Physical
Review, 114 (1959) 1179.
In Rosen, L(2) partially agrees, insofar as the concomitant belonging to the 2nd term
of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
461 Buchdahl, H. A., “The field equations generated by the square of the scalar curvature:
solutions of Kasner type,” Journ. Phys. A: Math. Gen., 11 (1978) 871.
In Buchdahl, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L (2) per Eq. (14) occur; and G (2)ab partially agrees, insofar as the
concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees.
462 Hammon, K. S., and L. K. Norris, “Space-Time Geometry and the Bundle of Biframes.
II.—Applications to the RMW Theory,” Il Nuovo Cimento, 107B (1992) 407.
In Hammon and Norris, L(2) partially agrees, insofar as the concomitant belonging to
the 2nd term of L(2) per Eq. (14) occurs; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
463 Bunch, T. S., and P. C. W. Davies, “Stress tensor and conformal anomalies for
massless fields in a Robertson-Walker universe,” Proc. Roy. Soc. London A, 356
(1977) 569.
In Bunch and Davies, L(2) partially agrees, insofar as the concomitant belonging to the
2nd term of L(2) per Eq. (14) occurs, but with the magnitudes of their numerical
coefficients in a ratio of 1:3 instead of 1:4; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 1st, 4th, and 6th terms of G(2)ab per Eq. (26) occur.
464 Müller, V., and H.-J. Schmidt, “On Bianchi Type-I Vacuum Solutions in R + R2
Theories of Gravitation.  I.  The Isotropic Case,” Gen. Rel. Grav., 17 (1985) 769.
In Müller and Schmidt, L(2) partially agrees, insofar as the concomitant belonging to
the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary numerical
coefficients; and G(2)ab partially agrees, insofar as (A) the concomitants belonging to
the 2nd and 6th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their
numerical coefficients in a ratio of 1:4 instead of 1:2, and as (B) the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees.
465 Jack, I., and D. R. T. Jones, “Dilaton Dependence of the Two-Loop Effective Action,”
Phys. Lett., 200B (1988) 453.
In Jack and Jones, L(2) partially agrees, insofar as the concomitant belonging to the
3rd term of L (2) per Eq. (14) occurs; and G (2)ab partially agrees, insofar as the
concomitant belonging to the 7th term of G(2)ab per Eq. (26) occurs.
466 Elizalde, E., S. D. Odintsov, and A. Romeo, “Improved Effective Potential in Curved
Spacetime and Quantum Matter-Higher Derivative Gravity Theory,” Los Alamos
preprint no. hep-th/9410113; “arXiv:hep-th/9410113 17 Oct 1994.”
In Elizalde et al., L(2) partially agrees, insofar as (A) the concomitant belonging to the
1st term of L(2) per Eq. (14) occurs and as (B) an analogue (viz. having the Weyl
conformal curvature tensor be substituted for the Riemann-Christoffel curvature tensor)
of the concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs, the presence of
the other terms of L(2) per Eq. (14) being implied.
467 Dobado, A., and A. L. Maroto, “The Standard Model Anomalies in Curved Space-Time
with Torsion,” Los Alamos preprint no. hep-th/9509227.
In Dobado and Maroto, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur, but with (A) arbitrary numerical
coefficients, with (B) the magnitudes of their numerical coefficients in a ratio of 5:2:2
instead of 1:4:1, and with (C) the magnitudes of their numerical coefficients in a ratio
of 0:2:3 instead of 1:4:1.
468 Neville, D. E., “Gravity theories with propagating torsion,” Phys. Rev. D, 21 (1980)
867.
In Neville, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) is mentioned.
469 Neville, D. E., “Gravity Lagrangian with ghost-free curvature-squared terms,” Phys.
Rev. D, 18 (1978) 3535.
In Neville, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) is mentioned.
470 Lunetta, M., I. Wolk, and A. F. da F. Teixeira [sic], “Pure massless scalar geon,”
Phys. Rev. D, 21 (1980) 3281.
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In Lunetta et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 3:3:1 instead of 1:4:1.
471 Weyl, H., “Gravitation und Elektrizität,” Sitzungsberichte der königlich preussischen
Akademie der Wissenschaften zu Berlin, 1/26 (1918) 465.
In Weyl, L(2) partially agrees, insofar as an analogue of the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs.
472 Magnano, G., M. Ferraris, and M. Francaviglia, “Nonlinear Gravitational
Lagrangians,” Gen. Rel. Grav., 19 (1987) 465.
In Magnano et al., L(2) partially agrees, insofar as the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) are mentioned.
473 Konopleva, N. P., and V. N. Popov, Gauge Fields, Harwood Academic Publishers
GmbH [sic], Chur, Switzerland (1981), pp. 145-146.
In Konopleva and Popov, L(2) partially agrees, insofar as the concomitants belonging
to the 1st through 3rd terms of L(2) per Eq. (14) occur.
474 Gibbons, G. W., S. W. Hawking, and M. J. Perry, “Path Integrals and the
Indefiniteness of the Gravitational Action,” Nucl. Phys., B138 (1978) 141.
In Gibbons et al., L(2) partially agrees, insofar as the concomitant belonging to the
3rd term of L(2) per Eq. (14) occurs.
475 Macrae, K. I., and R. J. Riegert, “Effect of curvature-squared terms in cosmology,”
Phys. Rev. D, 24 (1981) 2555.
In Macrae and Riegert, L(2) partially agrees, insofar as the concomitant belonging to
the 1st term of L(2) per Eq. (14) is mentioned.
476 Mukhanov, V., and R. Brandenberger, “A Nonsingular Universe,” Phys. Rev. Lett., 68
(1992) 1969.
In Mukhanov and Brandenberger, L(2) partially agrees, insofar as (A) the concomitants
belonging to the 1st and 2nd terms of L(2) per Eq. (14) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) the concomitant belonging to the 3rd term of L(2) per Eq. (14) is mentioned.
477 Brandenberger, R., V. Mukhanov, and A. Sornberger, “Cosmological theory without
singularities,” Phys. Rev. D, 48 (1993) 1629.
In Brandenberger et al., L (2) partially agrees, insofar as (A) the concomitants
belonging to the 1st and 2nd terms of L(2) per Eq. (14) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees,
and as (B) an analogue of the concomitant belonging to the 3rd term of L(2) per Eq. (14)
is mentioned.
478 Gurovich, V. Ts., “Quantum effects and the Friedmann model,” Soviet Phys. JETP,
46 (1977) 193.
In Gurovich, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) is mentioned.
479 Scherk, J., and J. H. Schwarz, “Dual Models for Non-Hadrons,” Nucl. Phys., B81
(1974) 118.
In Scherk and Schwarz, L(2) partially agrees, insofar as the concomitants belonging to
the 1st and 2nd terms of L(2) per Eq. (14) are mentioned.
480 Wojtkiewicz, J., “Naked singularities in initial surfaces,” Phys. Rev. D, 41 (1990)
1867.
In Wojtkiewicz, L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs.
481 Frolov, V. P., and G. A. Vilkovisky, “Spherically Symmetric Collapse in Quantum
Gravity,” Phys. Lett., 106B (1981) 307.
In Frolov and Vilkovisky, L(2) partially agrees, insofar as the concomitant belonging
to the 3rd term of L(2) per Eq. (14) occurs.
482 Ringström, H., “Curvature Blow Up in Bianchi VIII and IX Vacuum Spacetimes,” Los
Alamos preprint no. gr-qc/9911115.
In Ringström, L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs.
483 Barraco, D., E. Dominguez, R. Guibert, and V. Hamity, “Conservation Laws and
Symmetry Properties of a Class of Higher Order Theories of Gravity,” Gen. Rel. Grav.,
30 (1998) 629.
In Barraco et al., L(2) partially agrees, insofar as the concomitant belonging to the 1st
term of L(2) per Eq. (14) occurs.
484 Wang, Y., “Higher-order curvature terms and extended inflation,” Phys. Rev. D, 42
(1990) 2541.
In Wang, L(2) partially agrees, insofar as the concomitant belonging to the 1st term of
L(2) per Eq. (14) occurs.
485 Barrow, J. D., and H. Sirousse-Zia, “Mixmaster cosmological model in theories of
gravity with a quadratic Lagrangian,” Phys. Rev. D, 39 (1989) 2187.
In Barrow and Sirousse-Zia, G(2)ab partially agrees, insofar as the concomitants
belonging to the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:4, which completely agrees.
486 Schmidt, H.-J., “Exact Cosmological Solutions of Nonlinear F(R)-Gravity,” Los
Alamos preprint no. gr-qc/9808060.
In Schmidt, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) occurs.
487 Matsuo, N., “Einstein Gravity as Spontaneously Broken Weyl Gravity,” in Blair, D.
G., and M. J. Buckingham (eds.), Ruffini, R. (series ed.), Proceedings of the Fifth
Marcel Grossmann Meeting on General Relativity, Part A, World Scientific Publishing
Co. Pte. Ltd., Singapore (1989), p. 677.
In Matsuo, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
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coefficients in a ratio of 1:3 instead of 1:4.
488 Biswas, S., and J. Guha, “Quantum wavefunction in R2 cosmology,” Class. Quantum
Grav., 10 (1993) L123.
In Biswas and Guha, L(2) partially agrees, insofar as the concomitant belonging to the
1st term of L(2) per Eq. (14) is mentioned.
489 Lloyd-Evans, D. J. R., “Geometric Quantization and Internal Symmetry,” Int. Journ. of
Theor. Phys., 18 (1979) 193.
In Lloyd-Evans, L(2) partially agrees, insofar as the concomitant belonging to the 2nd
term of L(2) per Eq. (14) occurs.
490 Rao, J. R., R. N. Tiwari, and K. S. Bhamra, “Physical Behaviour of Some
Cylindrically Symmetric Brans-Dicke Fields,” Indian Journal of Pure and Applied
Mathematics, 9 (1978) 426.
In Rao et al., L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs.
491 Sivaram, C., and M. Campanelli, “Some Consequences of Quadratic Gravity for the
Early Universe,” Astrophysics and Space Science, 192 (1992) 141.
In Sivaram and Campanelli, L (2) partially agrees, insofar as the concomitant
belonging to the 1st term of L(2) per Eq. (14) occurs.
492 Morris, M. S., “Initial conditions for perturbations in R + ε R2 cosmology,” Phys.
Rev. D, 39 (1989) 1511.
In Morris, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) occurs.
493 Ferrara, S., S. Sabharwal, and M. Villasante, “Curvatures and Gauss-Bonnet Theorem
in New Minimal Supergravity,” Phys. Lett., 205B (1988) 302.
In Ferrara et al., L(2) partially agrees, insofar as the concomitants belonging to the 2nd
and 3rd terms of L(2) per Eq. (14) occur.
494 Zanon, D., “Superstring Effective Actions and the Central Charge of the Virasoro
Algebra on a Kähler Manifold,” Phys. Lett., 186B (1987) 309.
In Zanon, L(3) partially agrees, insofar as two different analogues of the concomitant
belonging to the 8th term of L(3) per Eq. (15) occur, one of which has an unnatural
arrangement of indices; L(4) partially agrees, insofar as two different analogues of the
25th term of L(4) per Eq. (16) occur, one of which has an unnatural arrangement of
indices; L(5) partially agrees, insofar as analogues of the 73rd and 80th terms of L(5) per
Eq. (17) occur, one of which has an unnatural arrangement of indices, but with the
magnitudes of their numerical coefficients in a ratio of 1:1 instead of 1:4; and G(3)ab
partially agrees, insofar as two different analogues of the concomitants belonging to the
26th term of G(3)ab per Eq. (27) occur, one of which has an unnatural arrangement of
indices.
495 Grisaru, M. T., and D. Zanon, “Sigma-Model Superstring Corrections to the
Einstein-Hilbert Action,” Phys. Lett., 177B (1986) 347.
In Grisaru and Zanon, L(3) partially agrees, insofar as an analogue of the concomitant
belonging to the 8th term of L(3) per Eq. (15) occurs in Grisaru and Zanon’s Eq. (11);
L(4) partially agrees, insofar as (A) analogues of the concomitants belonging to the 20th
through 25th terms of L(4) per Eq. (16) occur as the 1st through 3rd and the 6th, 4th, and
7 th terms, respectively, in Grisaru and Zanon’s Eqs. (8), the 5th term of which
resembles the 23rd term of L(4) per Eq. (16) but which has an unnatural arrangement of
indices, as (B) analogues of the 23rd and 25th terms of L(4) per Eq. (16) occur in the
scalar invariant L1 in Grisaru and Zanon’s Eq. (12), but with the magnitudes of their
numerical coefficients in a ratio of 1:2 instead of 1:1, as (C) analogues of the
concomitants belonging to the 17th through 19th terms of L(4) per Eq. (16) occur as the
1st through 3rd terms in the scalar invariant L2 in the 1st of Grisaru and Zanon’s Eqs.
(15) with the magnitudes of their numerical coefficients in a ratio of 2:1:4, which
completely agrees, as (D) analogues of the 7th and 8th terms of L(4) per Eq. (16) occur as
the 1st and 2nd terms in the scalar invariant L3 in the 2nd of Grisaru and Zanon’s Eqs.
(15) with the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees, as (E) analogues of the concomitants belonging to the 20th through
25th terms of L(4) per Eq. (16) occur as the 1st through 3rd and the 5th, 4th, and 6th
terms, respectively, in Grisaru and Zanon’s Eq. (22), but with the magnitudes of their
numerical coefficients in a ratio of 1:16:2:8:16:32 instead of 1:16:2:32:16:32, and as
(F) analogues of the concomitants belonging to the 7th, the 8th, and the 17th through
25th terms of L(4) per Eq. (16) occur as the 10th and 11th, the 7th through 9th, the 1st
through 3rd, and the 5th, 4th, and 6th terms, respectively, in Grisaru and Zanon’s Eq.
(22) with the magnitudes of their numerical coefficients in a ratio of
8:32:192:96:384:3:48:6:96:48:96, which completely agrees; and G(4)ab partially agrees,
insofar as (A) an analogue of the concomitant belonging to the 111th term of G(4)ab per
Eq. (28) occurs in Grisaru and Zanon’s Eq. (2), as (B) analogues of the concomitants
belonging to the 111th and 115th terms of G(4)ab per Eq. (28) occur in Grisaru and
Zanon’s Eq. (13) with the magnitudes of their numerical coefficients in a ratio of 1:1,
which completely agrees, and as (C) analogues of the concomitants belonging to the
101st and 103rd terms of G(4)ab per Eq. (28) occur in Grisaru and Zanon’s Eq. (14) with
the magnitudes of the numerical coefficient of the analogue of the concomitant
belonging to the 101st term of G(4)ab per Eq. (28) and of the numerical coefficient of
any one of the four analogues of the concomitant belonging to the 103rd term of G(4)ab
per Eq. (28), the 4th of which has an unnatural arrangement of indices, in a ratio of 1:2,
which completely agrees.
See below for correspondences between terms in Grisaru and Zanon’s Eqs. (8) and
terms of L(4) per Eq. (16).
POSITION IN GRISARU POSITION POSITION IN GRISARU POSITION
& ZANON’S EQS. (8) IN EQ. (16) & ZANON’S EQS. (8) IN EQ. (16)
1st, 20th; ... ...
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2nd, 21st; 5th, quasi-23rd/24th;
3rd, 22nd; 6th, 23rd;







496 Sneddon, G. E., “The identities of the algebraic invariants of the four-dimensional
Riemann tensor,” Journ. Math. Phys., 37 (1996) 1059.
In Sneddon, L(3) partially agrees, insofar as (A) an analogue of the concomitant
belonging to the 4th term of L(3) per Eq. (15) is mentioned and as (B) analogues of the
concomitants belonging to the 6th through 8th terms of L(3) per Eq. (15) occur—aside
from a typo in Sneddon’s Eq. (7), i.e. the last covariant indices “g” and “h” in the
equation should evidently be “a” and “b,” respectively; L(4) partially agrees, insofar as
analogues of the concomitants belonging to the 6th through 8th and the 11th through
25th terms of L(4) per Eq. (16) occur; G(1)ab partially agrees, insofar as analogues of the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2; and
G(2)ab partially agrees, insofar as analogues of the concomitants belonging to the 3rd
and 7th terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:4, which completely agrees.
See below for correspondences between terms in Sneddon’s Eqs. (2) through (11) and
terms of L(3) and L(4) per Eqs. (15) and (16), respectively.
EQUATION IN TERM(S) OF L(3) EQUATION IN TERM(S) OF L(4)
SNEDDON REPRESENTED SNEDDON REPRESENTED
(2) 6th ... ...
(3) 7th & 8th (7) 7th & 8th
(4) 6th (8) 11th
(5) 6th (9) 12th through 16th






. (11) 20th through 25th
497 Harvey, A., “Identities of the scalars of the four-dimensional Riemannian manifold,”
Journ. Math. Phys., 36 (1995) 357.
In Harvey, L(3) partially agrees, insofar as analogues of the concomitants belonging to
the 1st through 8th terms of L(3) per Eq. (15) occur; and L(4) partially agrees, insofar as
analogues of the concomitants—aside from typos in two, i.e. concomitant “no. M”
needs both one covariant index “e” and one covariant index “f” to be changed into
contravariant indices, and both one contravariant index “a” and one contravariant index
“b” to be changed into covariant indices, and concomitant “no. S” needs the last
contravariant index “a” (i.e. the one on the 4th Riemann-Christoffel curvature tensor
factor in the concomitant) to be changed into a contravariant index “g”—belonging to
the 1st through 25th terms of L(4) per Eq. (16) occur in Harvey’s “Table II.  The 26
Quartic Scalars.”
See below for correspondences between the concomitants in Harvey’s “Table II.  The
26 Quartic Scalars” and terms of L(4) per Eq. (16), but note that the concomitant
belonging to Harvey’s entry “no. W” has an unnatural arrangement of indices and does
not occur in the expression for L(4) per Eq. (16), though it resembles the concomitants
belonging to the 23rd or 25th terms of L(4) per Eq. (16).
POSITION IN POSITION IN POSITION IN POSITION IN
HARVEY’S IN EQ. (16) HARVEY’S IN EQ. (16)
“TABLE II.  THE 26 “TABLE II.  THE 26
QUARTIC SCALARS” QUARTIC SCALARS”
A 1st, ... ...
B 2nd, N 16th,
C 4th, O 7th,
D 9th, P 8th,
E 10th, Q 17th,
F 5th, R 18th,
G 11th, S 19th,
H 3rd, T 20th,
I 6th, U 21st,
J 12th, V 22nd,
K 13th, W —
L 14th, X 23rd,







498 Vilkovisky, G. A., “Effective action in quantum gravity,” Class. Quantum Grav., 9
(1992) 895.
In Vilkovisky, L(3) partially agrees, insofar as the concomitants belonging to the 1st,
2nd, and 4th terms of L(3) per Eq. (15) occur; G(0)ab partially agrees, insofar as the
concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially
agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25)
occurs.
499 Topa, S., “Remarks on algebraic concomitants of the Riemann-Christoffel curvature
tensor in a three-dimensional space,” Annales Polonici Mathematici, 26 (1972) 103.
In Topa, L(3) partially agrees, insofar as an analogue of the concomitants belonging to
the 7th and 8th terms of L(3) per Eq. (15) occurs, the presence of concomitants belonging
to the other terms of L(3) per Eq. (15) being implied; G(0)ab partially agrees, insofar as
the concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab
partially agrees, insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq.
(25) occurs.
500 Jack, I., and L. Parker, “Response to ‘Two important invariant identities,’” Phys. Rev.
D, 35 (1987) 771.
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In Jack and Parker, L(3) partially agrees, insofar as the concomitants belonging to the
1st through 8th terms of L(3) per Eq. (15) occur, but with the magnitudes of their
numerical coefficients in a ratio of 1:12:3:16:24:24:4:8 instead of 1:12:3:16:24:24:2:8;
and G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term of
G(0)ab per Eq. (24) occurs.
501 Balfagón, A., and X. Jaén, “Simplifying Tensor Polynomials with Indices,” Los
Alamos preprint no. gr-qc/9809022.
In Balfagón and Jaén, L (3) partially agrees, insofar as (A) analogues of the
concomitants belonging to the 6th and 8th terms of L(3) per Eq. (15) occur and as (B) a
concomitant—with an unnatural arrangement of indices—resembling the concomitants
belonging to the 7th and 8th terms of L(3) per Eq. (15) occurs; G(1)ab partially agrees,
insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and
G(2)ab partially agrees, insofar as an analogue of the concomitant belonging to the 7th
term of G(2)ab per Eq. (26) occurs.
502 Deser, S., “The Immortal Bel-Robinson Tensor,” Los Alamos preprint no.
gr-qc/9901007.
In Deser, L(4) partially agrees, insofar as (A) the concomitant belonging to the 1st
term of L(4) per Eq. (16) occurs and as (B) the concomitants belonging to the 20th and
22nd terms of L(4) per Eq. (16) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees.
503 Ivanov, B. V., “Cosmological Solution with String Corrections,” Phys. Lett., 198B
(1987) 438.
In Ivanov, L(4) partially occurs, insofar as the comcomitants belonging to the 23rd and
25th terms of L(4) per Eq. (16) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:2 instead of 1:1.
504 Gerretsen, J. C. H., Lectures on Tensor Calculus and Differential Geometry, P.
Noordhoff N.V., Groningen, The Netherlands (1962), pp. 144, 158, and 162.
505 Treder, H.-J., “Zur unitarisierten Gravitationstheorie mit lang- und kurzreichweitigen
Termen (mit ruhmasselosen und schweren Gravitonen),” Annalen der Physik (Leipzig)
(7), 32 (1975) 383.
506 Einstein, A., “Allgemeine Relativitätstheorie und Bewegungsgesetz,” Sitzungsberichte
der preussischen Akademie der Wissenschaften zu Berlin, Physikalisch-mathematische
Klasse, 32 (1927) 235.
507 Friedman, A., “Über die Krümmung des Raumes,” Zeitschrift für Physik, 10 (1922)
377.
508 Debever, R., “Étude géométrique du tenseur de Riemann-Christoffel des espaces de
Riemann à quatre dimensions,” Académie royale de Belgique, Bulletin de la classe des
sciences, 5e Série [Koninklijke Academie van België, Mededelingen van de Klasse der
Wetenschappen, 5de Reeks], 42 (1956) 313.
In Debever, G(1)ab partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of G(1)ab per Eq. (25) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2.
509 Géhéniau, J., and R. Debever, “Les quatorze invariants de courbure de l’espace
riemannien à quatre dimensions,” in Mercier, A., and M. Kervaire (eds.), Fünfzig Jahre
Relativitätstheorie; Cinquantenaire de la Théorie de la Relativité; Jubilee of Relativity
Theory; Bern, 11.-16. Juli 1955; Verhandlungen—Actes—Proceedings; Helvetica
Physica Acta, Supplementum IV, Birkhäuser Verlag, Basel, Switzerland (1956), p.
101.
In Géhéniau and Debever, G(0)ab partially agrees, insofar as the concomitant belonging
to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
510 Pauli, W., Jr., and J. Solomon, “La théorie unitaire d’Einstein et Mayer et les
équations de Dirac,” Le journal de physique et le radium (7), 3 (1932) 452.
In Pauli and Solomon, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs.
511 Einstein, A., and W. Mayer, “Einheitliche Theorie von Gravitation und Elektrizität,”
Sitzungsberichte der preussischen Akademie der Wissenschaften zu Berlin, Sitzung der
physikalisch-mathematischen Klasse vom 22. Oktober 1931, 2. Halbband, 25 (1931)
541.
In Einstein and Mayer, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs.
512 Einstein, A., and P. G. Bergmann, “On a Generalization of Kaluza’s Theory of
Electricity,” Annals of Mathematics, 39 (1938) 683.
In Einstein and Bergmann, G (0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs.
513 Mandel, H., “Zur Herleitung der Feldgleichungen in der allgemeinen Relativitätstheorie.
(Zweite Mitteilung.),” Zeitschrift für Physik, 45 (1927) 285.
In Mandel, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
514 Rumer, G., “Zur allgemeinen Relativitätstheorie,” Nachrichten von der Gesellschaft der
Wissenschaften zu Göttingen, Mathematisch-Physikalische [sic] Klasse, (1931) Heft 2,
p. 148.
In Rumer, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
515 Cartan, É. J., “La théorie unitaire d’Einstein-Mayer,” manuscript dating from around
1934 (from the French “manuscrit datant de 1934 environ”), in Cartan, É. J., Œuvres
complètes, Partie III, Volume 2, Gauthier-Villars, Éditeur-Imprimeur-Libraire, Paris,
France (1955), p. 1863.
In Cartan, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
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of G(0)ab per Eq. (24) occurs.
516 Klein, O., “Quantentheorie und fünfdimensionale Relativitätstheorie,” Zeitschrift für
Physik, 37 (1926) 895.
In Klein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
517 Klein, O., “Zur fünfdimensionalen Darstellung der Relativitätstheorie,” Zeitschrift für
Physik, 37 (1926) 188.
In Klein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
518 Bel, L., “Définition d’une densité d’énergie et d’un état de radiation totale généralisée,”
Comptes rendus hebdomadaires des séances de l’Académie des sciences (Paris), 246
(1958) 3015.
In Bel, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term of
G(0)ab per Eq. (24) occurs.
519 Luciani, J. F., “Space-Time Geometry and Symmetry Breaking,” Nucl. Phys., B135
(1978) 111.
In Luciani, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
520 Thiry, Y., “Les équations de la théorie unitaire de Kaluza,” Comptes rendus
hebdomadaires des séances de l’Academie des Sciences (Paris), 226 (1948) 216.
In Thiry, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
521 Surin, A., Étude du schéma fluide parfait et des équations de mouvement dans les
théories pentadimensionnelles de Jordan-Thiry et de Kaluza-Klein, Mémorial des
sciences mathématiques, Imprimerie Gauthier-Villars & Cie, Paris, France (1965), 159,
pp. 4 ff., 8 ff., and 16 ff.
In Surin, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
522 Hoffmann, B., “A Generalization of the Kaluza-Klein Field Theory,” The Quarterly
Journal of Mathematics (Oxford Series), 7 (1936) 20.
In Hoffmann, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
523 Hoffmann, B., “A Generalization of the Einstein-Mayer Field Theory,” The Quarterly
Journal of Mathematics (Oxford Series), 7 (1936) 33.
In Hoffmann, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
524 Pandey, S. N., “Plane Wave Solutions of Weakened Field Equations in General
Relativity,” Tensor, New Series, 29 (1975) 297.
In Pandey, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G (0)ab per Eq. (24) occurs; G (1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees,
insofar as (A) the concomitants belonging to the 1st and 4th terms of G(2)ab per Eq. (26)
occur with—moreover—the magnitudes of their numerical coefficients in a ratio of 1:4,
which completely agrees, and as (B) the concomitants belonging to the 2nd and 6th
terms of G (2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2.
525 Anderson, P. R., “Effects of quantum fields on singularities and particle horizons in the
early universe.  IV.  Initially empty universes,” Phys. Rev. D, 33 (1986) 1567.
In Anderson, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees,
insofar as the concomitants belonging to the 1st, 2nd, 4th, and 5th terms of G(2)ab per
Eq. (26) occur, but with the magnitudes of their numerical coefficients in ratios of
3:6:8:12, 2:3:6:6, 39:66:88:132, 99:186:272:372, and 42:93:106:186 instead of
1:4:4:8.
526 Weitzenböck, R., “Differentialinvarianten in der Einsteinschen Theorie des
Fernparallelismus,” Sitzungsberichte der preussischen Akademie der Wissenschaften zu
Berlin, Sitzung der physikalisch-mathematischen Klasse vom 1. November 1928.—
Mitteilung vom 18. Oktober, 2. Halbband, 26 (1916) 1111.
In Weitzenböck, G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
527 Einstein, A., and M. Grossmann, “Kovarianzeigenschaften der Feldgleichungen der auf
die verallgemeinerten Relativitätstheorie gegründeten Gravitationstheorie,” Zeitschrift
für Mathematik und Physik, 63 (1914) 215.
In Einstein and Grossmann, G (0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees,
insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
528 Einstein, A., and W. Mayer, “Einheitliche Theorie von Gravitation und Elektrizität.
(Zweite Abhandlung.),” Sitzungsberichte der preussischen Akademie der Wissenschaften
zu Berlin, Sitzung der physikalisch-mathematischen Klasse vom 14. April 1932, 1.
Halbband, 12 (1932) 130.
In Einstein and Mayer, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
529 Thompson, A. H., “Geometrically Degenerate Solutions of the Kilmister-Yang
Equations,” Phys. Rev. Lett., 35 (1975) 320.
In Thompson, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
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concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
530 Witten, L., “Invariants of General relativity and the Classification of Spaces,” Phys.
Rev., 113 (1959) 357.
In Witten, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
531 Bergmann, P. G., “Unified Field Theory with Fifteen Field Variables,” Annals of
Mathematics, 49 (1948) 255.
In Bergmann, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
532 Berkovits, N., and C. Vafa, “Type IIB R4 H4 g − 4 Conjectures,” Los Alamos preprint
no. hep-th/9803145 v2 23 Mar 1998.
In Berkovits and Vafa, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs.
533 Tafel, J., “Surfaces in R3 with prescribed curvature,” Journal of Geometry and Physics,
17 (1995) 381.
In Tafel, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
534 Ichinose, S., and N. Ikeda, “New Formulation of Anomaly, Anomaly Formula and
Graphical Representation,” University of Shizuoka preprint no. US-95-02.
In Ichinose and Ikeda, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L(2) per Eq. (14) occur, but (A) with arbitrary numerical
coefficients and additionally (B) with the magnitudes of their numerical coefficients in a
ratio of 0:1:1 and 5:8:7 instead of 1:4:1; and G(0)ab partially agrees, insofar as the
concomitant belonging to the 1st term of G(0)ab per Eq. (24) occurs.
535 Duschek, A., “Zur geometrischen Variationsrechnung.  3. Mitteilung.  Das
Variationsproblem der Fm im Riemannschen Rn und eine Verallgemeinerung des
Gauß-Bonnetschen [sic] Satzes,” Mathematische Zeitschrift, 40 (1936) 279.
In Duschek, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
536 Chow, B., “Deforming Convex Hypersurfaces by the nth Root of the Gaussian
Curvature,” Journ. Diff. Geom., 22 (1985) 117.
In Chow, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
537 Witten, E., “Search for a Realistic Kaluza-Klein Theory,” Nucl. Phys., B186 (1981)
412.
In Witten, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
538 Appelquist, T., and A. Chodos, “Quantum Effects in Kaluza-Klein Theories,” Phys.
Rev. Lett., 50 (1983) 141.
In Appelquist and Chodos, G (0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs.
539 Fairchild, E. E., Jr., “Yang-Mills formulation of gravitational dynamics,” Phys. Rev.
D, 16 (1977) 2438.
In Fairchild, G(2)ab partially agrees, insofar as analogues of the 3rd and 7th terms of
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In Bel, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term of
L(2) per Eq. (14) occurs; G(1)ab partially agrees, insofar as the concomitant belonging to
the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:4, which
completely agrees.
624 Bel, L., “Introduction d’un tenseur du quatrième ordre,” Comptes rendus hebdomadaires
des séances de l’Académie des sciences (Paris), 248 (1959) 1297.
In Bel, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term of
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L(2) per Eq. (14) occurs; G(1)ab partially agrees, insofar as the concomitant belonging to
the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees, insofar as the
concomitants belonging to the 3rd and 7th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:2 instead of 1:4.
625 Lanczos, C., “Elektromagnetismus als natürliche Eigenschaft der Riemannschen
Geometrie,” Zeitschrift für Physik, 73 (1931) 147.
In Lanczos, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients;
and G(2)ab partially agrees, insofar as (A) the concomitants belonging to the 1st and 4th
terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of their numerical
coefficients in a ratio of 1:4, which completely agrees, and as (B) the concomitants
belonging to the 2nd and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes
of their numerical coefficients in a ratio of 1:4 instead of 1:2.
626 Lanczos, C., “Matter Waves and Electricity,” Phys. Rev., 61 (1942) 713.
In Lanczos, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with arbitrary numerical coefficients; and
G(1)ab partially agrees, insofar as the concomitants belonging to the 1st and 2nd terms of
G(1)ab per Eq. (25) occur, but with the magnitudes of their numerical coefficients in a
ratio of κ:4, where κ is an “undetermined numerical factor,” or of 1:4 instead of 1:2.
627 Stephenson, G., “Variational Principles for the Gravitational Field,” Lettere al Nuovo
Cimento, 1 (1969) 97.
In Stephenson, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) are mentioned; and G(1)ab partially agrees, insofar
as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
628 Szabó, Z. I., “Structure Theorems on Riemannian Spaces Satisfying R(X, Y) • R = 0.
I.  The Local Version,” Journ. Diff. Geom., 17 (1982) 531.
In Szabó, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term of
L (2) per Eq. (14) occurs; and G (1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
629 Einstein, A., “Zur allgemeinen Relativitätstheorie,” Sitzungsberichte der preussischen
Akademie der Wissenschaften zu Berlin, Sitzung der physikalisch-mathematischen
Klasse vom 15. Februar 1923, 1. Halbband, 5 (1923) 32.
In Einstein, L (2) partially agrees, insofar as (A) the concomitant belonging to
belonging to the 2nd term of L(2) per Eq. (14) is mentioned and as (B) an analogue of
the concomitant belonging to the 3rd term of L(2) per Eq. (14) is mentioned, the
analogue being an isomer of one of Pontrjagin’s characteristic tensors (from the
Russian “ı‡‡ÍÚÂËÒÚË˜ÂÒÍËÂ ÚÂÌÁÓ˚”) of one kind expressed in terms of the
Riemann-Christoffel curvature tensor Rabcd, viz. R[ab|e|f Rcd]fe—ref. èÓÌÚfl„ËÌ, ã. ë.,
“çÂÍÓÚÓ˚Â ÚÓÔÓÎÓ„Ë˜ÂÒÍËÂ ËÌ‚‡Ë‡ÌÚ˚ Á‡ÏÍÌÛÚ˚ı ËÏ‡ÌÓ‚˚ı ÏÌÓ„ÓÓ·‡ÁËÈ,”
Izvestija Akademii Nauk SSSR, Serija Matematicheskaja (àÁ‚ÂÒÚËfl ÄÍ‡‰ÂÏËË ç‡ÛÍ
ëëëê, ëÂËfl å‡ÚÂÏ‡ÚË˜ÂÒÍ‡fl), 13 (1949) 125, and Ä·‡ÏÓ‚, Ä. Ä., “é
ÚÓÔÓÎÓ„Ë˜ÂÒÍËı ËÌ‚‡Ë‡ÌÚ‡ı ËÏ‡ÌÓ‚˚ı ÔÓÒÚ‡ÌÒÚ‚, ÔÓÎÛ˜‡ÂÏ˚ı
ËÌÚÂ„ËÓ‚‡ÌËÂÏ ÚÂÌÁÓÌ˚ı ÔÓÎÂÈ,” ÑÓÍÎ‡‰˚ ÄÍ‡‰ÂÏËË ç‡ÛÍ ëëëê, 81 (1951)
125; “îÓÏÛÎ‡ ÚËÔ‡ É‡ÛÒÒ-ÅÓÌÌ˝ ‰Îfl ÚÂÌÁÓÌ˚ı ÔÓÎÂÈ èÓÌÚfl„ËÌ‡,” ibid., 93
(1953) 157; G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) is mentioned.
630 Chevreton, M., “Sur le tenseur de superénergie du champ électromagnetique,” Il Nuovo
Cimento; Revista Internazionale e Organo della Società Italiana di Fisica (10), 34
(1964) 901.
In Chevreton, L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs; G(0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees,
insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
631 Debever, R., “Sur le tenseur de super-énergie,” Comptes rendus hebdomadaires des
séances de l’Académie des sciences (Paris), 249 (1959) 1324.
In Debever, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term
of L(2) per Eq. (14) occurs; G(0)ab partially agrees, insofar as the concomitant belonging
to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
632 Avez, A., “Index des variétés de dimension 4,” Comptes rendus hebdomadaires des
séances de l’Académie des Sciences (Paris), Groupe 1, 259 (1934) 1934.
In Avez, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term of
L(2) per Eq. (14) occurs; G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
633 Weitzenböck, R., “Über die Wirkungsfunktion in der Weyl’schen Physik; 2.
Mitteilung,” Sitzungsberichte, Akademie der Wissenschaften in Wien,
Mathematisch-naturwissenschaftliche Klasse, Abteilung IIa, 129, 7. Heft (1920) 697.
In Weitzenböck, L(2) partially agrees, insofar as an analogue (viz. the concomitant
Ccdab Cabcd constructed from the Weyl conformal curvature tensor Ccdab = gae Ccdeb) of
the concomitant belonging to the 3rd term of L(2) per Eq. (14) occurs; and G (0)ab
partially agrees, insofar as the concomitant belonging to the 1st term of G(0)ab per Eq.
(24) occurs.
634 Delbourgo, R., and T. Matsuki, “Gravitational counterterms and Becchi-Rouet-Stora
symmetry,” Phys. Rev. D, 32 (1985) 2579.
In Delbourgo and Matsuki, L (2) partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of L (2) per Eq. (14) occur, but with arbitrary
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numerical coefficients; and G(0)ab partially agrees, insofar as the concomitant belonging
to the 1st term of G(0)ab per Eq. (24) occurs.
635 Weitzenböck, R., “Über die Wirkungsfunktion in der Weyl’schen Physik (III.
Mitteilung),” Sitzungsberichte, Akademie der Wissenschaften in Wien,
Mathematisch-naturwissenschaftliche Klasse, Abteilung IIa, 130, 1. Heft (1921) 15.
In Weitzenböck, L(2) partially agrees, insofar as—aside from a typo, i.e. in Eq. (32) of
Weitzenböck, the four contravariant indices of the 2nd Riemann-Christoffel curvature
tensor factor are missing in the term in Weitzenböck’s expression for L(2) corresponding
to the 3rd term of L(2) per Eq. (14), which Weitzenböck evidently meant to write as
“Rik,lm Rik,lm”—the concomitants belonging to the 1st through 3rd terms of L(2) per Eq.
(14) occur with—moreover—the magnitudes of their numerical coefficients in a ratio of
1:4:1, which completely agrees; and G(0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs.
636 Lanczos, C., “The Total Mass of a Particle in General Relativity,” Phys. Rev., 59
(1941) 709.
In Lanczos, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur.
637 Lanczos, C., “Lagrangian Multiplier and Riemannian Spaces,” Rev. Mod. Phys., 21
(1949) 497.
In Lanczos, L(2) partially agrees, insofar as the concomitant belonging to the 1st term
of L(2) per Eq. (14) is mentioned.
638 Grisaru, M. T., P. van Nieuwenhuizen, and J. A. M. Vermaseren, “One-Loop
Renormalizability of Pure Supergravity and of Maxwell-Einstein Theory in Extended
Supergravity,” Phys. Rev.Lett., 37 (1976) 1662.
In Grisaru et al., L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur.
639 Mohanty, G, “A Pair of Exact Solutions of Einstein-Maxwell Fields Equations with
Stiff Perfect Fluid for Marder’s Space-Time,” Bulletin of the Institute of Mathematics,
Academia Sinica, 12 (1984) 389.
In Mohanty, L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs.
640 Rosen, G., “Symmetries of the Einstein-Maxwell Equations,” Journ. Math. Phys., 3
(1962) 313.
In Rosen, L(2) partially agrees, insofar as the concomitant belonging to the 2nd term
of L(2) per Eq. (14) occurs.
641 Bedran, M. L., E. M. de Sá, A. Wang, and Y. Wu, “On the Back Reaction of
Gravitational and Particle Emission and Absorption from Straight Thick Cosmic
Strings: A Toy Model,” Gen. Rel. Grav., 31 (1999) 1769.
In Bedran et al., L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs.
642 Letelier, P. S., and A. Wang, “Singularities formed by the focusing of cylindrical null
fluids,” Phys. Rev. D, 49 (1994) 5105.
In Letelier and Wang, L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs.
643 Capozziello, S., G. Lambiase, and H.-J. Schmidt, “Nonminimal Derivative Couplings
and Inflation in Generalized Theories of Gravity,” Los Alamos preprint no.
gr-qc/9906051; “arXiv:gr-qc/9906051 15 Jun 1999.”
In Capozziello et al., L(2) partially agrees, insofar as the concomitant belonging to the
1st term of L (2) per Eq. (14) occurs; and G (1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur, but with
arbitrary numerical coefficients.
644 Donoghue, J. F., “The Quantum Theory of General Relativity at Low Energies,” Helv.
Physica Acta, 69 (1996) 269.
In Donoghue, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) are mentioned; and G(1)ab partially agrees, insofar as
the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
645 Roberts, M. D., “Imploding scalar fields,” Journ. Math. Physics, 37 (1996) 4557.
In Roberts, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term
of L(2) per Eq. (14) occurs; and G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
646 Dwivedi, I. H., and P. S. Joshi, “On the nature of naked singularities in Vaidya
spacetimes: II,” Class. Quantum Gravity, 8 (1991) 1339.
In Dwivedi and Joshi, L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
647 Joshi, P. S., and I. H. Dwivedi, “Strengths of naked singularities in radiation collapse
with nonlinear mass functions,” Journ. Math. Phys., 32 (1991) 2167.
In Joshi and Dwivedi, L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
648 Lanczos, C., “Electricity as a Natural Property of Riemannian Geometry,” Phys. Rev.,
39 (1932) 716.
In Lanczos, L(2) partially agrees, insofar as (A) the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur and as (B) the concomitant belonging to the 3rd
term of L(2) per Eq. (14) is mentioned in Lanczos’s Footnote 10.
649 McKean, H. P., and I. M. Singer, “Curvature and the Eigenvalues of the Laplacian,”
Journ. Diff. Geom., 1 (1967) 43.
In McKean and Singer, L(2) partially agrees, insofar as the concomitants belonging to
the 1st through 3rd terms of L (2) per Eq. (14) occur, but with various numerical
coefficients.
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650 Candelas, P., G. T. Horowitz, A. Strominger, and E. Witten, “Vacuum Configurations
for Superstrings,” Nucl. Phys., B258 (1985) 46.
In Candelas et al., L(2) partially agrees, insofar as the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) are mentioned.
651 Kitaura, T., and J. T. Wheeler, “New singularity in anisotropic, time-dependent,
maximally Gauss-Bonnet extended gravity,” Phys. Rev. D, 48 (1993) 667.
In Kitaura and Wheeler, L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs in Kitaura and Wheeler’s Eq. (11).
652 Siegel, W., “Hidden Ghosts,” Phys. Lett., 93B (1980) 170.
In Siegel, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in various ratios, e.g., 1:2, 3:14, or 7:26 as in Siegel’s Eq. (1) or 1:2 or
1:3 as in Siegel’s Eq. (2), instead of 1:4.
653 Hehl, F. W., Y. Ne’eman, J. Nitsch, and P. von der Heyde, “Short-Range Confining
Component in a Quadratic Poincaré Gauge Theory of Gravitation,” Phys. Lett., 78B
(1978) 102.
In Hehl et al., L(2) partially agrees, insofar as the concomitant belonging to the 3rd
term of L(2) per Eq. (14) occurs.
654 Ne’eman, Y., and D. S˘ijac˘ki, “Gravity from Symmetry Breakdown of a Gauge Affine
Theory,” Phys. Lett., 200B (1988) 489.
In Ne’eman and S˘ijac˘ki, L (2) partially agrees, insofar as (A) the concomitant
belonging to the 1st term of L(2) per Eq. (14) is mentioned and as (B) analogues (such as
the isomer R[abcd] R[abcd]) of the 3rd term of L(2) per Eq. (14) occur.
655 Ghoroku, K., “Dynamical Mass Generation in Weyl Gravity,” Phys. Lett., 159B
(1985) 275.
In Ghoroku, L(2) partially agrees, insofar as the concomitants belonging to the 1st and
2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:3 instead of 1:4.
656 Capper, D. M., and M. J. Duff, “The One-Loop Neutrino Contribution to the Graviton
Propagator,” Nucl. Phys., B82 (1974) 147.
In Capper and Duff, L(2) partially agrees, insofar as the concomitants belonging to the
1st and 2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio both of 1:3 and of n:4(n − 1) instead of 1:4.
657 Rendall, A. D., “The Nature of Singularities in Plane Symmetric Scalar Field
Cosmologies,” Gen. Rel. Grav., 27 (1995) 213.
In Rendall, L(2) partially agrees, insofar as the concomitant belonging to the 3rd term
of L(2) per Eq. (14) occurs.
658 Musgrave, P., and K. Lake, “Differential Invariants and Regularity,” Fields Institute
Communications, 15 (1997) 307.
In Musgrave and Lake, L(2) partially agrees, insofar as the concomitant belonging to
the 3rd term of L(2) per Eq. (14) occurs.
659 Gasperini, M., “Short-Range Interactions in Gravitational Theories with Torsion and
Quadratic Lagrangian,” Phys. Lett., 205B (1988) 517.
In Gasperini, L(2) partially agrees, insofar as the concomitant belonging to the 1st
term of L(2) per Eq. (14) is mentioned.
660 Pauli, W., Jr., “Merkurperihelbewegung und Strahlenablenkung in Weyls
Gravitationstheorie,” Verhandlungen Deut. Physik. Ges., 21 (1919) 742.
In Pauli, L(2) partially agrees, insofar as the concomitants belonging to the 1st
through 3rd terms of L(2) per Eq. (14) occur.
661 Federbush, P., “On Schwarzschild-Like Solutions in Curvature-Quadratic Gravity,” Los
Alamos preprint no. arXiv:gr-qc/0002037 9 Feb 2000.
In Federbush, L(2) partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of L(2) per Eq. (14) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:3 instead of 1:4.
662 Freeman, M. D., C. N. Pope, M. F. Sohnius, and K. S. Stelle, “Higher-Order σ-Model
Counterterms and the Effective Action for Superstrings,” Phys. Lett., 178B (1986)
199.
In Freeman et al., L(3) partially agrees, insofar as the concomitants belonging to the
7th and 8th terms of L(3) per Eq. (15) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:2 instead of 1:4; G (3)ab partially agrees, insofar as the
concomitants belonging to the 24th through 26th terms of G(3)ab per Eq. (27) occur
with—moreover—the magnitudes of their numerical coefficients in a ratio of 1:2:4,
which completely agrees; and G(4)ab partially agrees, insofar as the concomitants
belonging to the 109th and 111th terms of G(4)ab per Eq. (28) occur with—moreover—
the magnitudes of their numerical coefficients in a ratio of 1:2, which completely
agrees.
663 Grisaru, M. T., A. E. M. van de Ven, and D. Zanon, “Four-Loop β-Function for the
N = 1 and N = 2 and Supersymmetric Non-Linear Sigma Model in Two Dimensions,”
Phys. Lett., 173B (1986) 423.
In Grisaru et al., L(3) partially agrees, insofar as an analogue of the concomitant
belonging to the 8th term of L(3) per Eq. (15) occurs; and G(4)ab partially agrees, insofar
as an analogue of the concomitant belonging to the 111th term of G(4)ab per Eq. (28)
occurs.
664 Xu, D., “Calculation of the a3 Coefficient of the Scalar Field by the Point Separation
Method,” Phys. Lett., 110A (1985) 293.
In Xu, L(3) partially agrees, insofar as the concomitants belonging to the 1st through
8th terms of L(3) per Eq. (15) occur.
665 Deruelle, N., (unpublished); cited as “Ref. [49]” in Deruelle, N., and L. Fariña-Busto,
“Lovelock gravitational field equations in cosmology,” Phys. Rev. D, 41 (1990) 3696.
In Deruelle, L(4) partially agrees, insofar as it differs from L(4) in Wheeler, J. T.,
(Continued in Next Column)
40 Wednesday, March 22, 2000 Z-26
TABLE NOTES—Continued
“Symmetric Solutions to the Gauss-Bonnet Extended Einstein Equations,” Nucl. Phys.,
B268 (1986) 737, which, in turn, differs from L(4) per Eq. (16).
666 Kikuchi, Y., C. Marzban, and Y. J. Ng, “Heterotic String Modifications of Einstein’s
and Yang-Mills’ [sic] Actions,” Phys. Lett., 176B (1986) 57.
In Kikuchi et al., L(4) partially agrees, insofar as the concomitants belonging to the
20th through 25th terms of L(4) per Eq. (16) occur in Kikuchi et al.’s Eq. (8), but with
the magnitudes of their numerical coefficients in a ratio of 1:16:2:8:16:32 instead of
1:16:2:32:16:32 and with the concomitant belonging to the 3rd term of the 2nd bracket
of Kikuchi et al.’s Eq. (8), as with the concomitant belonging to the 3rd term of the 1st
bracket, having an unnatural arrangement of indices but corresponding most closely to
the concomitant belonging to the 23rd term of L(4) per Eq. (16).
667 Kikuchi, Y., and C. Marzban, “Low-energy effective Lagrangian of heterotic string
theory,” Phys. Rev. D, 35 (1987) 1400.
In Kikuchi and Marzban, L(4) partially agrees, insofar as the 1st term of L(4) per Eq.
(16) is mentioned.
668 Myers, R. C., “Superstring Gravity and Black Holes,” Nucl. Phys., B289 (1987) 701.
In Myers, L(4) partially agrees, insofar as the concomitants belonging to the 20th
through 25th terms of L(4) per Eq. (16) occur in Myers’s Eq. (2.7) with the magnitudes
of their numerical coefficients in a ratio of 1:16:2:32:16:32, which completely agrees.
See below for correspondences between positions of the terms in Myers’s Eq. (2.7)
and positions of terms of L(4) per Eq. (16).
POSITION IN POSITION IN TERM IN
MYERS’S EQ. (2.7) L(4) PER EQ. (16) L(4) PER EQ. (16)
1st, 20th, + 3 Rcdab Rabcd Rghef Refgh;
2nd, 21st, − 48 Rcdab Raecd Rghef Rbfgh;
3rd, 22nd, + 6 Rcdab Refcd Rghef Rabgh;
4th, 23rd, − 96 Rcdab Regcd Rahef Rbfgh;
5th, 24th, + 48 Rceab Ragcd Rbhef Rdfgh;
6th, 25th, − 96 Rceab Ragcd Rdhef Rbfgh.
669 Deruelle, N., and J. Madore, “A Smooth Oscillating Cosmological Solution,” Phys.
Lett., 186B (1987) 25.
670 Tomimatsu, A., and H. Ishihara, “Nonlinear Wave Propagation in Gravity Theory with
the General Lovelock Lagrangian,” Prog. Theor. Phys., 77 (1987) 1014.
671 Choquet-Bruhat, Y., “Problème de Cauchy pour les modèles gravitationnels avec termes
de Gauss-Bonnet,” Comptes rendus hebdomadaires des séances de l’Academie des
Sciences (Paris), Série I, Mathematique, 306 (1988) 445.
In Choquet-Bruhat, G(p)ab partially agrees, insofar as it completely agrees. with G(p)ab
per Eq. (5) aside from a typo, i.e. the last covariant index “µ2” in the expression for
G(p)ab in Choquet-Bruhat’s Eq. (1.1) should read “µ2p.”
672 Choquet-Bruhat, Y., “High frequency waves for stringy gravity,” in Blair, D. G., and
M. J. Buckingham (eds.), Ruffini, R. (series ed.), Proceedings of the Fifth Marcel
Grossmann Meeting on General Relativity, Part A, World Scientific Publishing Co.
Pte. Ltd., Singapore (1989), p. 349.
In Choquet-Bruhat, G(p)ab partially agrees, insofar as it agrees with G(p)ab per Eq. (5)
aside from a typo, i.e. the symbol “g a b” in the expression for G (p )a b  in
Choquet-Bruhat’s Eq. (1-3) should be replaced with the symbol “ggb.”
673 èÂÚÓ‚, Ä. á., “é ÒËÏÏÂÚË˜ÂÒÍËı ÔÓÎflı Úfl„ÓÚÂÌËfl,” àÁ‚ÂÒÚËfl ‚˚Ò¯Ëı
Û˜Â·Ì˚ı Á‡‚Â‰ÂÌËÈ Ï‡ÚÂÏ‡ÚËÍ‡, ‹ 2 (9) (1959) 189.
674 Einstein, A., “Über die formale Beziehung des Riemannschen Krümmungstensors zu
den Feldgleichungen der Gravitation,” Mathematische Annalen, 97 (1926-27) 99.
675 Einstein, A., “Zum kosmologischen Problem der allgemeinen Relativitätstheorie,”
Sitzungsberichte der preussischen Akademie der Wissenschaften zu Berlin,
Physikalisch-mathematische Klasse, 1. Halbband, 12 (1931) 235.
676 çÓ‰ÂÌ, Ä. è., “é ÍÓÏÔÎÂÍÒÌÓÏ ÔÂ‰ÒÚ‡‚ÎÂÌËË ÚÂÌÁÓÓ‚ ÔÓÒÚ‡ÌÒÚ‚‡
ÎÓÂÌˆ‡,” àÁ‚ÂÒÚËfl ‚˚Ò¯Ëı Û˜Â·Ì˚ı Á‡‚Â‰ÂÌËÈ Ï‡ÚÂÏ‡ÚËÍ‡, ‹ 1 (8) (1959)
156.
In çÓ‰ÂÌ, G(1)ab partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of G(1)ab per Eq. (25) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2.
677 Bel, L., “Quelques remarques sur la classification de Petrov,” Comptes rendus
hebdomadaires des séances de l’Académie des sciences (Paris), 248 (1959) 2561.
In Bel, G(1)ab partially agrees, insofar as the concomitant belonging to the 2nd term of
G(1)ab per Eq. (25) occurs.
678 Einstein, A., “Kosmologische Betrachtungen zur allgemeinen Relativitätstheorie,”
Sitzungsberichte der königlich preussischen Akademie der Wissenschaften zu Berlin,
Sitzung der physikalisch-mathematischen Klasse vom 8. Februar 1917, 1. Halbband, 6
(1917) 142.
In Einstein, G(1)ab partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of G(1)ab per Eq. (25) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:2, which completely agrees, but with the “Laue
scalar” T = gab Tab (where Tab is the matter tensor) substituted for the Riemann
curvature scalar R = Í T (where Í = 8π G/c2, G is Newton’s gravitational constant, and c
is the speed of light in vacuum) in the concomitant belonging to the 1st term of G(1)ab
per Eq. (25).
679 Einstein, A., “Prinzipielles zur allgemeinen Relativitätstheorie,” Annalen der Physik
(Leipzig), 55 (1918) 241.
In Einstein, G(1)ab partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of G(1)ab per Eq. (25) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:2, which completely agrees, but with the “Laue
scalar” T = gab Tab (where Tab is the matter tensor) substituted for the Riemann
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curvature scalar R = Í T (where Í = 8π G/c2, G is Newton’s gravitational constant, and c
is the speed of light in vacuum) in the concomitant belonging to the 1st term of G(1)ab
per Eq. (25).
680 Einstein, A., “Kritisches zu einer von Hrn. [sic] De Sitter gegebenen Lösung der
Gravitationsgleichungen,” Sitzungsberichte der königlich preussischen Akademie der
Wissenschaften zu Berlin, Sitzung der physikalisch-mathematischen Klasse vom 7.
März 1918, 1. Halbband, 12 (1918) 270.
In Einstein, G(1)ab partially agrees, insofar as the concomitants belonging to the 1st
and 2nd terms of G(1)ab per Eq. (25) occur with—moreover—the magnitudes of their
numerical coefficients in a ratio of 1:2, which completely agrees, but with the “Laue
scalar” T = gab Tab (where Tab is the matter tensor) substituted for the Riemann
curvature scalar R = Í T (where Í = 8π G/c2, G is Newton’s gravitational constant, and c
is the speed of light in vacuum) in the concomitant belonging to the 1st term of G(1)ab
per Eq. (25).
681 Einstein, A., V. Bargmann, and P. G. Bergmann, “On the Five-Dimensional
Representation of Gravitation and Electricity,” in Theodore von Kármán Anniversary
Volume, California Institute of Technology, Pasadena, CA (1941), p. 212.
In Einstein et al., G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G(0)ab per Eq. (24) occurs.
682 Rumer, G., “Form und Substanz,” Zeitschrift für Physik, 58 (1929) 273.
In Rumer, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
683 Einstein, A., “Théorie unitaire du champ physique,” Annales de l’Institut Henri
Poincaré, 1 (1930) 1.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
684 Collinson, C. D., “A Class of Conserved Tensors in an Arbitrary Gravitational Field,”
Proceedings of the Cambridge Philosophical Society (Mathematical and Physical
Sciences), 58 (1962) 346.
In Collinson, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs; and G(2)ab partially agrees,
insofar as analogues of the concomitants belonging to the 4th through 7th terms of
G(2)ab per Eq. (26) occur with—moreover—the magnitudes of the numerical coefficients
of the analogues of the concomitants belonging to the 4th through 6th terms of G(2)ab
per Eq. (26) and each one of two different analogues of the concomitant belonging to
the 7th term of G(2)ab per Eq. (26) in a ratio of 1:2:2:1, which completely agrees.
685 Einstein, A., and M. Grossmann, “Entwurf einer verallgemeinerten Relativitätstheorie
und Theorie der Gravitation,” Zeitschrift für Mathematik und Physik, 62 (1913) 225.
In Einstein and Grossmann, G (0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees,
insofar as the concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
686 Einstein, A., “Erklärung der Perihelbewegung des Merkur aus der allgemeinen
Relativitätstheorie,” Sitzungsberichte der königlich preussischen Akademie der
Wissenschaften zu Berlin, Gesamtsitzung vom 18. November 1915, 2. Halbband, 47
(1915) 831.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as an analogue
(viz. the same concomitant, but without its usual antisymmetric indices
antisymmetrized) of the concomitant belonging to the 2nd term of G(1)ab per Eq. (25)
occurs.
687 Einstein, A., “Zur Theorie der Räume mit Riemann-Metrik und Fernparallelismus,”
Sitzungsberichte der preussischen Akademie der Wissenschaften zu Berlin, Sitzung der
physikalisch-mathematischen Klasse vom 17. Juli 1930, 2. Halbband, 21-23 (1930)
401.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as an analogue of
the complete, usual Einstein curvature tensor, i.e. G(1)ab per Eq. (25), occurs.
688 Einstein, A., “Zur allgemeinen Relativitätstheorie,” Sitzungsberichte der königlich
preussischen Akademie der Wissenschaften zu Berlin, Gesamtsitzung vom 4. November
1921, 2. Halbband, 44 (1915) 778.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
689 Einstein, A., and W. Pauli, Jr., “On the Non-Existence of Regular Stationary
Solutions of Relativistic Field Equations,” Annals of Mathematics, 44 (1943) 131.
In Einstein and Pauli, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
690 Einstein, A., “Zur einheitlichen Feldtheorie,” Sitzungsberichte der preussischen
Akademie der Wissenschaften zu Berlin, Sitzung der physikalisch-mathematischen
Klasse vom 10. Januar 1929, 1. Halbband, 1-2 (1929) 2.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as an analogue of
the complete Einstein curvature tensor, i.e. G(1)ab per Eq. (25), occurs.
691 Einstein, A., “Neue Möglichkeit für eine einheitlichen Feldtheorie von Gravitation und
Elektrizität,” Sitzungsberichte der preussischen Akademie der Wissenschaften zu Berlin,
Sitzung der physikalisch-mathematischen Klasse vom 14. Juni 1928, 1. Halbband, 18
(1928) 224.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
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term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as (A) the
concomitant belonging to the 2nd term of G (1)ab per Eq. (25) occurs and as (B)
analogues of the concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25)
occur with—moreover—the magnitudes of their numerical coefficients in a ratio of 1:2,
which completely agrees.
692 Einstein, A., “Die Kompatibilität der Feldgleichungen in der einheitlichen Feldtheorie,”
Sitzungsberichte der preussischen Akademie der Wissenschaften zu Berlin,
Physikalisch-mathematische Klasse, 1. Halbband, 1 (1930) 18.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as an analogue of
the complete Einstein curvature tensor G(1)ab per Eq. (25) occurs.
693 Sachs, R. K., “Propagation laws for null and type III gravitational waves,” Zeitschrift
für Physik, 157 (1960) 462.
In Sachs, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
694 Einstein, A., “The Theory of the Affine Field,” Lawson, R. W. (tr.), Nature, 112, no.
2812 (1923) 448.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
695 Kaluza, T., “Zum Unitätsproblem der Physik,” Sitzungsberichte der preussischen
Akademie der Wissenschaften zu Berlin, Gesamtsitzung vom 22. Dezember 1921.—
Mitteilung vom 8. Dezember, 2. Halbband, 54 (1921) 966.
In Kaluza, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the concomitant
belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
696 Mandel, H., “Zur Herleitung der Feldgleichungen in der allgemeinen Relativitätstheorie.
(Erste Mitteilung.),” Zeitschrift für Physik, 39 (1926) 136.
In Mandel, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
697 Rumer, G., “Über eine Erweiterung der allgemeinen Relativitätstheorie,” Nachrichten
von der Gesellschaft der Wissenschaften zu Göttingen, Mathematisch-Physikalische
[sic] Klasse, Heft 2 (1929), p. 92.
In Rumer, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:2, which completely agrees,
but with the “Laue scalar” T = gab Tab (where Tab is the matter tensor) substituted for
the Riemann curvature scalar R = Í T (where Í = 8π G/c2, G is Newton’s gravitational
constant, and c is the speed of light in vacuum) in the concomitant belonging to the 1st
term of G(1)ab per Eq. (25).
698 Einstein, A., “Über Gravitationswellen,” Sitzungsberichte der königlich preussischen
Akademie der Wissenschaften zu Berlin, Gesamtsitzung vom 14. Februar 1918—
Mitteilung vom 31. Januar, 1. Halbband, 8 (1918) 154.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:2, which
completely agrees, but with the “Laue scalar” T = gab Tab (where Tab is the matter
tensor) substituted for the Riemann curvature scalar R = Í T (where Í = 8π G /c2, G  is
Newton’s gravitational constant, and c is the speed of light in vacuum) in the
concomitant belonging to the 1st term of G(1)ab per Eq. (25).
699 Bel, L., “Inductions électromagnétique et gravitationnelle,” Annales de l’Institut Henri
Poincaré, 17 (1961) 37.
In Bel, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term of
G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the concomitants
belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur with—moreover—the
magnitudes of their numerical coefficients in a ratio of 1:2, which completely agrees,
but with the “Laue scalar” T = gab Tab (where Tab is the matter tensor) substituted for
the Riemann curvature scalar R = Í T (where Í = 8π G/c2, G is Newton’s gravitational
constant, and c is the speed of light in vacuum) in the concomitant belonging to the 1st
term of G(1)ab per Eq. (25).
700 Géhéniau, J., and R. Debever, “Les invariants de courbure de l’espace de Riemann à
quatre dimensions,” Académie royale de Belgique, Bulletin de la classe des sciences, 5e
Série [Koninklijke Academie van België, Mededelingen van de Klasse der
Wetenschappen, 5de Reeks], 42 (1956) 114.
In Géhéniau and Debever, G(0)ab partially agrees, insofar as the concomitant belonging
to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
701 Kretschmann, E., “Über den physikalischen Sinn der Relativitätspostulate, A. Einsteins
neue und seine ursprüngliche Relativitätstheorie,” Annalen der Physik (Leipzig) (4), 53
(1917) 575.
In Kretschmann, G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
702 Einstein, A., “Näherungsweise Integration der Feldgleichungen der Gravitation,”
Sitzungsberichte der königlich preussischen Akademie der Wissenschaften zu Berlin,
Sitzung der physikalisch-mathematischen Klasse vom 22. Juni 1916, 1. Halbband, 32
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(1916) 688.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:2, which
completely agrees, but with the “Laue scalar” T = gab Tab (where Tab is the matter
tensor) substituted for the Riemann curvature scalar R = Í T (where Í = 8π G /c2, G  is
Newton’s gravitational constant, and c is the speed of light in vacuum) in the
concomitant belonging to the 1st term of G(1)ab per Eq. (25).
703 Wesson, P. S., J. Ponce de Leon, H. Liu, B. Mashoon, D. Kalligas, C. W. F. Everitt
[sic], A. Billyard, P. Lim, and J. Overduin, “A Theory of Space, Time and Matter,” Int.
Journ. of Modern Physics A, 11 (1996) 3247.
In Wesson et al., G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G (0)ab per Eq. (24) occurs; and G (1)ab partially agrees, insofar as the
concomitant belonging to the 2nd term of G(1)ab per Eq. (25) occurs.
704 Dirac, P. A. M., “The Electron Wave Equation in de-Sitter [sic] Space,” Annals of
Mathematics, 36 (1935) 657.
In Dirac, G(0)ab partially agrees, insofar as an analogue of the concomitant belonging
to the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as an
analogue, viz. “a stress-energy tensor” (Dirac’s “Gµν”), of the usual Einstein curvature
tensor Gab = G(1)ab itself—as defined by G(1)ab per Eq. (25)—occurs.
705 Gonseth, F., and G. Juvet, “Sur la relativité à cinq dimensions et sur une interprétation
de l’équation de Schrödinger,” Helvetica Physica Acta, 1 (1928) 421.
In Gonseth and Juvet, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as the
concomitants belonging to the 1st and 2nd terms of G(1)ab per Eq. (25) occur with—
moreover—the magnitudes of their numerical coefficients in a ratio of 1:2, which
completely agrees, but with the “Laue scalar” T = gab Tab (where Tab is the matter
tensor) substituted for the Riemann curvature scalar R = Í T (where Í = 8π G /c2, G  is
Newton’s gravitational constant, and c is the speed of light in vacuum) in the
concomitant belonging to the 1st term of G(1)ab per Eq. (25).
706 Thirring, H., “Über die formale Analogie zwischen den elektromagnetischen
Grundgleichungen und den Einsteinschen Gravitationsgleichungen erster Näherung,”
Physikalische Zeitschrift, 19 (1918) 204.
In Thirring, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs; and G(1)ab partially agrees, insofar as an analogue
(viz. Thirring’s “energy tensor” Tµν) of the usual Einstein curvature tensor, i.e. G(1)ab
per Eq. (25), occurs.
707 Weitzenböck, R., “Über die Wirkungsfunktion in der Weyl’schen Physik; 1.
Mitteilung,” Sitzungsberichte, Akademie der Wissenschaften in Wien,
Mathematisch-naturwissenschaftliche Klasse, Abteilung IIa, 129, 7. Heft (1920) 683.
In Weitzenböck, G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G(0)ab per Eq. (24) occurs.
708 Einstein, A., “Riemann-Geometrie mit Aufrechterhaltung des Begriffes des
Fernparallelismus,” Sitzungsberichte der preussischen Akademie der Wissenschaften zu
Berlin, Gesamtsitzung vom 7. Juni 1928, 1. Halbband, 17 (1928) 217.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
709 Einstein, A., “Zu Kaluzas Theorie des Zusammenhanges von Gravitation und
Elektrizität.  Erste Abhandlung,” Sitzungsberichte der preussischen Akademie der
Wissenschaften zu Berlin, Sitzung der physikalisch-mathematischen Klasse vom 17.
Februar 1927.—Mitteilung vom 20. Januar, 1. Halbband, 5-6 (1927) 23.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
710 Einstein, A., “Eine neue formale Deutung der Maxwellschen Feldgleichungen der
Elektrodynamik,” Sitzungsberichte der königlich preussischen Akademie der
Wissenschaften zu Berlin, Gesamtsitzung vom 3. Februar 1916, 1. Halbband, 7 (1916)
184.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
711 Weitzenböck, R., “Ueber [sic] Differentialinvarianten von kovarianten Tensoren,”
Koninklijke Akademie van Wetenschappen te Amsterdam; Proceedings of the Section
of Sciences, 29 (1926) 400.
In Weitzenböck, G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G(0)ab per Eq. (24) occurs.
712 Leonidov, A. V., and A. I. Zelnikov, “On the nonlocal effective action at finite
temperature,” Phys. Lett., 276B (1992) 122.
In Leonidov and Zelnikov, G (0)ab partially agrees, insofar as the concomitant
belonging to the 1st term of G(0)ab per Eq. (24) occurs.
713 Haskins, C. N., “On the Invariants of Quadratic Differential Forms,” Trans. Amer.
Math. Soc., 3 (1902) 71.
In Haskins, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
714 Bel, L., “Étude algébrique d’un certain type de tenseurs de courbure,” Comptes rendus
hebdomadaires des séances de l’Académie des sciences (Paris), 247 (1958) 2096.
In Bel, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term of
G(0)ab per Eq. (24) occurs.
715 Fock, V., “Über die invariante Form der Wellen- und der Bewegungsgleichungen für
einen geladenen Massenpunkt,” Zeitschrift für Physik, 39 (1926) 226.
In Fock, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
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of G(0)ab per Eq. (24) occurs.
716 Einstein, A., Relativity, the Special and the General Theory; A Popular Exposition by
Albert Einstein, 1916 [reprint of 15th edition of 1952], Lawson, R. W. (tr.), Crown
Trade Paperbacks, New York, NY (1961), p. 154.
In Einstein, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
717 Kretschmann, E., “Über die prinzipielle Bestimmbarkeit der berechtigten
Bezugssysteme beliebiger Relativitätstheorien (II),” Annalen der Physik (Leipzig) (4),
48 (1915) 943.
In Kretschmann, G(0)ab partially agrees, insofar as the concomitant belonging to the
1st term of G(0)ab per Eq. (24) occurs.
718 Bieszk, L., and E. Stasiak, “On density concomitants of the covariant curvature tensor
in the two- and three-dimensional Riemann space,” Annales Polonici Mathematici, 26
(1972) 85.
In Bieszk and Stasiak, G(0)ab partially agrees, insofar as the concomitant belonging to
the 1st term of G(0)ab per Eq. (24) occurs.
719 Fialkow, A., “The Riemannian Curvature of a Hypersurface,” Bull. Amer. Math. Soc.,
44 (1938) 253.
In Fialkow, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
720 Gotzes, S., “Gravity as an SO(3,2) Gauge Theory,” in Chau, L.-L., and W. Nahm
(eds.), Proceedings of the NATO Advanced Research Workshop and the 18th
International Conference on Differential Geometric Methods in Theoretical Physics:
Physics and Geometry, held [sic] July 2-8, 1988, at the University of California,
Davis, Davis California; NATO ASI Series, Advanced Science Institutes Series; Series
B: Physics, vol. 245, Plenum Press, New York, NY (1990), p. 757.
In Gotzes, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st term
of G(0)ab per Eq. (24) occurs.
721 de Broglie, L., “L’univers à cinq dimensions et la méchanique ondulatoire,” Le Journal
de Physique et le Radium, 8 (1927) 65.
In de Broglie, G(0)ab partially agrees, insofar as the concomitant belonging to the 1st
term of G(0)ab per Eq. (24) occurs.
722 McNamara, P., and J. Shepanski, “On bilinear and trilinear extensions to the form of
the Einstein tensor,” Journ. Math. Phys., 25 (1984) 1001.
In MacNamara and Shepanski, G(3)ab partially agrees, insofar as it agrees with G(3)ab
per Eq. (27) aside from a typo, i.e. the 2nd term in the expression for G (3)ab in
MacNamara and Shepanski’s Eq. (1.8) corresponding to the 16th term of G(3)ab per Eq.
(27) is missing a Riemann curvature scalar factor.
See below for correspondences between positions in MacNamara and Shepanski’s Eq.
(1.8) and positions in G(3)ab per Eq. (27).
POSITION IN POSITION IN POSITION IN POSITION IN
MACNAMARA & G(3)ab MACNAMARA & G(3)ab
SHEPANSKI’S EQ. (1.8) PER EQ. (27) SHEPANSKI’S EQ. (1.8) PER EQ. (27)
1st, 9th; ... ...
2nd, 16th; 14th, 14th;
3rd, 10th; 15th, 11th;
4th, 20th; 16th, 2nd;
5th, 25th; 17th, 7th;
6th, 26th; 18th, 8th;
7th, 23rd; 19th, 5th;
8th, 22nd; 20th, 4th;
9th, 11th; 21st, 6th;
10th, 12th; 22nd, 3rd;
11th, 17th; 23rd, 15th;
12th, 24th; 24th, 21st;







723 Tomita, K., T. Azuma, and H. Nariai, “On Anisotropic and Homogeneous
Cosmological Models in the Renormalized Theory of Gravitation,” Prog. Theor. Phys.,
60 (1978) 403.
In Tomita et al., G(2)ab partially agrees, insofar as (A) the concomitants belonging to
the 1st and 4th terms of G(2)ab per Eq. (26) occur with—moreover—the magnitudes of
their numerical coefficients in a ratio of 1:4, which completely agrees, and as (B) the
concomitants belonging to the 2nd and 6th terms of G(2)ab per Eq. (26) occur, but with
the magnitudes of their numerical coefficients in a ratio of 1:4 instead of 1:2.
724 Hammon, K. S., “Biframe Bundle Geometry: An Extension of Rainich-Misner-Wheeler
Theory to Include Sources,” Int. Journ. of Theor. Phys., 29 (1990) 1127.
In Hammon, G(2)ab partially agrees, insofar as the concomitants belonging to the 2nd
and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2.
725 Hammon, K. S., “Biframe Bundle Geometry and an Extension of RMW Theory:
Application to a Charged Perfect Fluid,” Gen. Rel. Grav., 24 (1992) 259.
In Hammon, G(2)ab partially agrees, insofar as the concomitants belonging to the 2nd
and 5th terms of G(2)ab per Eq. (26) occur, but with the magnitudes of their numerical
coefficients in a ratio of 1:4 instead of 1:2.
726 Farrell, E. J., “Uniqueness of the Electromagnetic Field in the Rainich Unified Field
Theory,” Tensor, New Series, 11 (1961) 263.
In Farrell, G(2)ab partially agrees, insofar as an analogue of the concomitant belonging
to the 5th term of G(2)ab per Eq. (26) occurs.
727 Einstein, A., and W. Mayer, “Systematische Untersuchung über kompatible
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Feldgleichungen, welche in einem Riemannschen Raume mit Fern-Parallelismus
gesetzt werden können,” Sitzungsberichte der preussischen Akademie der
Wissenschaften zu Berlin, Physikalisch-mathematische Klasse, 1. Halbband, 14 (1931)
257.
728 Berezin, V. A., “Unusual Hydrodynamics,” Int. Journ. of Mod. Phys. A, 2 (1987)
1591.
729 Starobinsky, A. A., “A New Type of Isotropic Cosmological Models without
Singularity,” Phys. Lett., 91B (1980) 99.
730 Einstein, A., “Spielen die Gravitationsfelder im Aufbau der materiellen
Elementarteilchen eine wesentliche Rolle?” Sitzungsberichte der preussischen Akademie
der Wissenschaften zu Berlin, Gesamtsitzung vom 10. April 1919, 1. Halbband, 20
(1919) 349.
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